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IHTROPUCTIOH.
In  1883 G oldschm id t aud  Meyer (Be-r., i^^ iyu , ) d ie  covered  a 
second  d iox im e o f  b e n z i l ,  t h e  e x i s t e n c e  o f  which th e y  co u ld  
n o t  e x p la in  by any c u r r e n t  theory*  At t h i s  t im e  th e  
p o s s i b l i t y  o f  a  th re e * d im e n s io n a l  n i t r o g e n  atom had  n o t  been 
d isc u sse d *  A c c o rd in g ly  a  l i t t l e  l a t e r  Auwers and Meyer 
( ) d e v o te d  c o n s id e r a b le  t im e  to  t h e  i n v e s t i g a t i o n  o f
t h e s e  d iox im es r e c o g n i s in g  t h a t  i f  t h e i r  e x i s t e n c e  was no t a  
c a s e  o f  m ere p h y s ic a l  isom erism  ( a l l o t r o p i s m )  i t  was a p p a r e n t ly  
i n  d i r e c t  c o n t r a d i c t i o n  to  v a n ' t  H o f f ' s  second  h y p o th e s i s  o f  
f r e e  r o t a t i o n  ab o u t  a  s i n g l e  bond ( t h a t  two carbon  atom s 
u n i t e d  by a s i n g l e  a f f i n i t y  a r e  f r e e  to  r o t a t e ,  t h e  a x i s  o f  
r o t a t i o n  b e in g  th e  bond o f  u n io n ,  and  t h a t  iso m erism  i s  
p o s s i b l e  f o r  o n ly  t h o s e  s u b s ta n c e s  o f  th e  ty p e  —C •  C ~  
which  c a n n o t  be c o n v e r te d  i n to  t h e  same form by r o t a t i o n  about 
th e  common a x is ) *  Auwers and  Meyer aa ,  53V,) found  i t
a l s o  p o s s i b l e  to  p r e p a r e  two iso m er ic  benzilm onoxim es and  by 
t h e  a c t i o n  o f  hydroxy lam ine  on one o f  t n e s e  monoximes th e y  w ere  
a b l e  to  p r e p a r e  a  t n i r d  b e n z i ld io x im e *
To e x p la in  t h i s  s e r i e s  o f  oximes th e y  th o u g h t  i t  n e c e s s a r y  
t o  assume t h a t  v a n ' t  H o f f ' s  seco n d  h y p o th e s i s  d id  n o t  a lw ays 
h o ld :  t h a t  t h e  f r e e  r o t a t i o n  ab o u t  t h e i r  common a x i s  o f  two
s i n g l y  bound carbon  atom s m ig h t  i n  c e r t a i n  c a s e s  b e  a r r e s t e d  
i n  c e r t a i n  d e f i n i t e  p o s i t i o n s ,  th u s  p ro d u c in g  d i f f e r e n t  s p a c e  
a r r a n g e m e n t s /
•  2 •
a r r a n g  ements o f  th e  m olecule*  On t h i s  h y p o th e s i s  th e  oximes 
o f  b e n z i l  w ere  fo rm u la te d  th u s  •
Monoximes
C6H -  C s BOH C, H -  C -  BOH
5 I and  G 5 I
C H  -  C -  0 0 1 C •  C H(* 5 (, S'
P i  oximes
d b H5 - d  = N ° H  dbHs- d  = N  OH
C^Hs - d  = NOH H O N ^ d - d ^ s  L / b"*
t. r r  //
HON
( I n  i i i  th e  u p p e r  and lo w er  p a r t s  o f  th e  m o le c u le  a r e  in  two 
p la n e s  a t  r i g h t  a n g le s  to  one a n o th e r )*
The o b j e c t i o n  i s  t h a t  t h e r e  seems to  be no re a s o n  why th e  
number o f  t h e  oximes s h o u ld  be l i m i t e d ,  o f  monoximes to  two 
and  o f  d iox im es to  t n r e e .  The t h e o r y  was f i n a l l y  d i s p o s e d  o f  
by tn e  d i s c o v e ry  o f  tn e  e x i s t e n c e  o f  i so m e r ic  un sy m m etr ica l  
k e to x im es  o f  t h e  s u b s t i t u t e d  benzophenoneoxime ty p e  c o n ta in in g  
no 7  C •  C ^  l in k ag e*
About t h i s  t im e  Beckmann (Be*, announced  th e
d is c o v e r y  o f  a  second  benzaldoxim e* Be found t h a t  i t  was 
p o s s i b l e  to  p r e p a r e  a  b e n z j l  d e r i v a t i v e  from  each oxime: and 
f u r t h e r  t h a t  th e  d e r i v a t i v e  o f  t h e  o r d in a r y  oxime c o n ta in e d  
th e  *0 B enzyl g roup  w h i le  th e  d e r i v a t i v e  o f  t h e  iso*oxim e 
c o n ta in e d  th e  -B  B enzyl group* He t n e r e f o r e ,  n o t  u n -  
; re a so m a b ly ,  a t t r i b u t e d  t n e  iso m erism  to  a  d i f f e r e n c e  in  
s t r u c t u r e /
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s t r u c t u r e  o f  th e  oximido g roup  and  a s e ig n e d  th e  fo rm u lae  -
( B e r . , Sg, 429, 514, 1 5 3 1 .)
G oldschm idt ( h e r . ,  23. 2 1 6 3 .)  c a r r i e d  ou t exp erim en t*  on 
th e  a l k y l a t i o n  o f  th e  oximes and shewed c o n c lu s iv e ly  t h a t  
b o th  i su m e r i  can form a l k y l  d e r i v a t i v e s  o f  t h e  ty p e  XCH«NOK.
I n  1890 a p p e a re d  th e  f i r s t  o f  H an tzsch  and W ernerf e 
c l a s s i c  p a p e r s  ( h e r . ,  23. 1 1 ) .  They p o in te d  o u t  t h a t  t i l l  
th e n  g e o m e tr ic a l  c o n s i d e r a t i o n s  r e g a r d in g  t h e  a rra n g em e n t  4 f  
t h e  atom s i n  m o le c u le s  had been c o n f in e d  f o r  th e  m ost p a r t  to  
t h e  carbon  a tom s. I t  a p p e a re d  to  them t h a t  an a p p l i c a t i o n  o f  
t h e  same p r i n c i p l e s  to  t h e  n i t r o g e n  atom m ight l e a d  to  an 
e x p la n a t io n  o f  t h e s e  c a se s  o f  isom erism  w i th o u t  m aking any 
m o d i f i c a t i o n  o f  van* t H o f f 's  second  h y p o t h e s i s .  T h e i r  
argum ent was b r i e f l y  a s  f o l lo w s .  I f  v a n ' t  H o f f 's  secon d  
h y p o th e s i s  ( th a t  " th e  v a le n c i e s  o f  t h e  ca rbon  atom  a r e  e q u a l ly  
d i s t r i b u t e d  in  sp a ce  and c o rre sp o n d  t o  t h e  co rne rs  o f  a 
r e g u l a r  t e t r a h e d r o n  i n s c r i b e d  i n  a  s p h e re " )  be  a c c e p te d  i t  i s  
e v id e n t  t h a t  in  th e  cyanogen compounds and in  th o s e  carbon* 
• n i t r o g e n  r i n g  compounds in  which a l l  th e  v a l e n c i e s  o f  th e  
n i t r o g e n  atom a r e  combined w i th  carbon ( e . g .  p y r i d in e  and 
t h i a z o l e )  t h e s e  v a le n c ie s  cann o t l i e  in  t h e  same p la n e  a s  t h e
n i t r o g e n  atom. Itfseems r e a s o n a b le  t o  su ppo se  t h a t  t h e r e  m ust
" N°H d0HK CM - N M
o(- or ordinary oxivue 
b e /
b e  some b e n d in g  o f  t h e  n i t r o g e n  bonds to  m eet th o s e  o f  th e  
ca rb o n  atom  i n  su ch  compounds* From t h e s e  c o n s i d e r a t i o n s  
t h e y  deduced th e  h y p o th e s i s  t h a t  in  c e r t a i n  compounds t h e  
y a l e n c i e s  o f  th e  n i t r o g e n  atom a r e  d i r e c t e d  tow ards  t h e  c o rn e rs  
o f  a  t e t r a h e d r o n ,  n o t  n e c e s s a r i l y  r e g u l a r ,  t h e  n i t r o g e n  atom 
i t s e l f  o ccupy ing  th e  f o u r t h  c o rn e r .
H a n tz sc h  and Werner*s views on t h e  oximes may be  
sum m arised t h u s :
1* The oximes ) c  * HOH behave a s  t a u to m e r ic  compounds and 
y i e l d  two d i f f e r e n t  s e r i e s  o f  a l k y l  d e r i v a t i v e s  h a v in g  th e  
s t r u c t u r a l  fo rm u lae
>C « HCR and >C -  HR
w hich  may d i s t i n g u i s h e d  a s  "oxygen e t h e r s "  and " n i t r o g e n  
e th e r s * .
2* C e r ta in  a sy m m e tr ic a l  oximes e x i s t  i n  two s t e r e o c h e m ie a l l y
i s o m e r ic  form s w hich  may be r e p r e s e n te d  th u s :
X •  C -  Y and X -  C .  Y
HQ-J H-OH
3. Each o f  t h e s e  i so m e r id e s  can y i e l d  two s t r u c t u r a l l y
i s o m e r ic  a l k y l  d e r i v a t i v e s  a n d  t h e r e f o r e  am a sy m m e tr ic a l
X.
oxime o f  t h e  ty p e  >C •  HOH sh o u ld  y i e l d  f o u r  a l k y l  e th e r s
x -  d - Y  x -  d -  Y
1 s t r u c t u r a l  iso m ers  t ;0
RO-N -R.N
g te r e o is o m e r s  s t e r e o i s o m e r s
s t r u c t u r a l  iso m ers  X - d - Y  
N on  i>o
A1 th o u g h /  ^
A lth o u g h  two i s o m e r ic  0*e t h e r s  had  been  o b ta in e d  from  
s e v e r a l  a ld ox im es  and  k e to x im e s ,  u n t i l  1918 a l l  a t t e m p t s  t o  
p r e p a r e  a  seco nd  W hether had  been  u n s u c c e s s f u l ;  s e v e r a l  
a l l e g e d  secon d  H - e th e r s  wre s u b s e q u e n t ly  p ro ved  to  be 
h y d ra te s*  Semper and  L i c h t e n s t a d t  ( B e r . , 1918, 928)
o b ta in e d  two H - e th e r s  o f  p » to ly lk e to x im e  b u t  a l th o u g h  th e y  
a l s o  i s o l a t e d  two 0 * e th e r s  one was an  u n c r y s t a l l i s a b l e  o i l  
and  t h e r e f o r e  o f  d o u b t f u l  p w t i ty .  I n  1924, how ever, two 
com ple te  s e r i e s  o f  two c r y s t a l l i n e  B l e t h e r s  and two 
c r y s t a l l i n e  O -e th e r s  w ere d e s c r ib e d .  The f i r s t  s e r i e s  was 
o b ta in e d  by Plowman and  W h ite ly  ( T . , 1924, 1 25 . 58 7 ) .  from 
t h e  m esoxm ono»p*tolylam ide oximes HHjCO.C( :H0H). COHHC^H  ^
and  t h e  seco n d  by Brady and  Mehta ( T . ,  1924, 125 . 2297) from  
t h e  oximes o f  p -n i tro b e n z o p h e n o n e .  So f a r  o n ly  one N -e th e r  
h a s  been o b ta in e d  from any a ld o x im e .
H a n tz s c h 's  t h e o r y  r e c e i v e s  to tro n g  s u p p o r t  from  t h e  work 
o f  M i l l s  and B a in  ( T . ,  1910, £ 7 ,  1 8 7 0 .)  aho su c ce ed e d  in  
r e s o l v i n g  t h e  oxime o f  cycloO iexanone  c a r b o x y l ic  a c i d  i n t o  
tw o  o p t i c a l l y  a c t i v e  forms
H CH -  CH
\  /  \c ; c  « HOH
/  \  /
HOOC CH -  CH
T h is  would be  p o s s i b l e  o n ly  i f  th e  m o lecu le  were r e n d e re d  
a sy m m etr ic  by t h e  oxime h y d ro x y l  o ccu p y in g  a  d i f f e r e n t  p la n e
f ro m /
from  t h a t  o f  th e  hydrogen  and c a rb o x y l .
The H an tzsch -W erner th e o ry  p ro v id e d  a  s im p le  e x p la n a t io n  
o f  known f a c t s  and in  s p i t e  o f  a d v e r s e  c r i t i c i s m  h a s  su c c e s s *
: f u l l y  h e ld  i t s  g rou nd , though i t  i s  now r e c o g n is e d  t h a t  to  
e x p la in  some r e a c t i o n s  s a t i s f a c t o r i l y  a  s t r u c t u r a l  a d d i t i o n  to  
t h e  t h e o r y  i s  n e c e s s a r y ,  e ,g ,  t o  e x p la in  th e  e th e r s  o f  th e  
oximes
R -  C -  K» B -  C -  R f
1 . II 1 1 * II
Alk.sr S 0 NQAlk.
( •a y n "  and  " a n t i " )  ( "ayn" and  • a n t i " )
T h ere  i s  a  c o n s id e r a b le  amount o f  e v id e n ce  f o r  t h e  n i t r o n e
fo rm u la  ( I , }  f o r  t h e  n i t r o g e n  e t h e r s ,  ( e . g .  tow ard s  d ip h e n y l -
: k e t e n ,  an a lm o s t  u n i v e r s a l  r e a g e n t  f o r  do ub le  l i n k i n g s ,  b o th
th e  d o u b le  bonds a c t  s e p a r a t e l y .
S ta u d in g e r  and U ie s c h e r  H elv .Chim , A c ta ,  1919, g ,  5 5 4 .)  and 
G r i f f i t h s  and  In g o ld  ( T . , 1925, 127 . 1 698 .)  have  adduced  
e v id e n c e  o f  dyad m ig r a t io n  in  oximes
(H) H « 0 H.O(H)
i n  a  s e r i e s  o f  s t r i k i n g ,  e x p e r im e n ts  on p h th a la ld e h y d e  oxime.
CH
/ ^ N ,c h  = wo[h]  v f Y * ?  ^
x c h *o [ h ]
CH = N /[H > 0
C H -ofH j
T h e /
The ch em ica l  changes to  he e x p e c te d  from t h e  s im p le  dyad 
change 1^ to  1 1 1* become m a g n if ie d  by t h e  p ro d u c t io n  th r o u g h  
r i n g  c lo s u r e  o f  th e  more d i s t i n c t i v e  s t r u c t u r e s  H .  and IV,
I n  th e  c a se  o f  e th y le n e  iso m ers  i t  was fo rm e r ly  ta k e n  
f o r  g r a n t e d  t h a t  in  i n t r a m o l e c u l a r  r e a c t i o n s  changes w i l l  
o c c u r  m ost e a s i l y  when th e  r e a c t i n g  atom s a r e  s i t u a t e d  n e a r  
one a n o th e r  in  t h e  m o lecu le  a n d  th e  m ethods su g g e s te d  by 
H a n tz sc h  ( B e r . , 1891, 24, 1 3 . )  and a c c e p te d  f o r  many y e a r s  
f o r  th e  d e te r m in a t io n  o f  th e  c o n f i g u r a t i o n s  o f  t h e  carbon*  
• n i t r o g e n  iso m ers  a r e  b a sed  on t h e  same a s su & p t io n .  The 
a ld o x im es  a r e  t r e a t e d  below 30° w i th  a c e t i c  a n h y d r id e :  t h e  
r e s u l t i n g  aam ty l d e r i v a t i v e s  a r e  t r e a t e d  w i th  d i l u t e  c a u s t i c  
so  da s o l u t i o n  when i t  i s  found  t h a t  one i s  h y d ro ly s e d  w i th  
r e g e n e r a t i o n  o f  t h e  o r i g i n a l  oxime, w h i le  th e  o t h e r ,  by 
e l i m in a t i o n  o f  a c e t i c  a c i d ,  g i v e s th e  n i t r i l e .  On th e  
a s su m p tio n  t h a t  c i s * e l im in a t io n  t a k e s  p l a c e  H a n tz sc h  gave t h e
names a n t i  and  awn oximes r e s p e c t i v e l y  t o  th e s e
"R -  d  -  H (cH a t^ o  "R - d  -  H
II ^------— II
HO-N NftOH AeO-N
I R - d - H  Cch3Co\o T ? - d * H  ^ ^  ~R.d=N +  HAII '
N - OH N '  ^ A c
The a ssu m p tio n  has  th e  v i r t u e  o f  s i m p l i c i t y  b u t  in  view o f  
s u b s e q u e n t  d i s c o v e r i e s  o f  o a ses  o f  t r a n s • a d d i t i o n  and t r a n s -  
•  e l i m i n a t i o n  i n  6 h y l e n i c  compounds su c h  a p p a r e n t l y  a x io m a t ic  
a s s u m p t io n s /
• 8
a ssu m p t io n s  must be made g u a rd e d ly  ( c . f * t h e  work o f  M ichae l 
J .p r * C h . ,1 8 9 2 ,  4(5, 2 1 0 , 230; 1895, £2 , 307, 3 5 2 , ) .  T h e  
k e to x im es  a r e  d i f f e r e n t i a t e d  by th e  p ro d u c ts  o f  th e  Beckmann 
R earrangem ent w hich  has  u s u a l l y  been fo rm u la te d  th u s  ( a d o p t in g  
t h e  a r b i t r a r y  co n v en tio n  o f  £ £ s  r a t h e r  th an  t r a n s  iz* e rch an ge  
o f  r a d i c l e s ) ,
X -  C -  Y HO-C -  Y 0 * C -  Y
II  > II — * I
HO-H X-N HXN
X •  C -  Y X -  C -  OH X -  c *  0
II  » II  * I
H -  OH H - Y NHY
T h is  i n t e r p r e t a t i o n  o f  th e  Beckmann R earran g em en t h a s  been 
c r i t i c i s e d  by v a r io u s  w o rk e rs ;  B u e h s re r  "L ehrbuch  d e r  P a rb e n -  
;chem ie"  1914 su g g e s te d  t h a t  t r a n s  i n te r c h a n g e  o f  g ro u p s  took  
p l a c e  and su g g e s te d  tn e  fo l lo w in g  mechanism
R - C - R 1 R ' - C - O H  H * •  C •  0
X  I I X  —^  II  ^ I
'H -  OH R -  H R •  HH
w hich  h a s  t h e  a d v a n ta g e  t h a t  i t  does n o t  in v o lv e  a  r u p t u r e  o f  
th e  m o le c u le  a s  th e  p o s t u l a t e  o f  o i s  i n te r c h a n g e  does, w h i le  
M eisenheim er and  h i s  co -w orkers  (B er* , 1921, 5£, 3195, 3206; 
1 9 2 4 , 5 7 , 276, 282, 28 9 .)  have adduced  e x p e r im e n ta l  e v id e n c e  
f o r  a  r e v e r s a l  o f  t h e  e x i s t i n g  c o n c e p t io n  and  s u g g e s t  th e  
f o l lo w in g  mechanism in v o lv in g  t r i v a l e n t  carbon  and t e t r a v a l e n t  
n i t r o g e n /
9 -
n i t r o g e n
R -  C -  R» R - C  R •  C -  OH R -  C •  0
II —> II || —> I
HO* H HO* H •  R • H ^ R t »
R e v e r s a l  o f  t n e  p r e v io u s ly  a c c e p te d  c o n s t i t u t i o n s  o f  t h e  
i s o m e r ic  a ld o x im es  has  a l s o  been p ro posed . Beckmann, L ie s c h e  
and  C o rren s  ( B e r . , 1923, .6 6 , 34 1 .)  b a se  t h e i r  a rg um en ts  on 
A b e g g 's  e le c t r o c h e m ic a l  view o f  th e  s t a b i l i t y  o f  oximes 
( B e r . ,  1899, j£g, 2 9 1 . ) .  A begg 's  s t a te m e n t  t h a t  theoC -oxim es 
a r e  s t a b l e  to  a l k a l i  and th e ^ 3 *oximes to  a c i d  i s  i n c o r r e c t ,  
s i n c e  i t  i s  a  well-known f a c t  t h a t  a ro m a t ic  ^ - a ld o x im e s  and 
t h e i r  O-methyl e th e r s  a r e  r a p i d l y  c o n v e r te d  i n t o  th e  c o rre sp o n d  
: ingo(-com pounds by th e  a c t i o n  o f  a  sm a ll  amount o f  a c i d  
[ c . f .  L uxm oore(T ., 1896, 69^, 17^; Brady and Dunn ( l b . 1 9 2 3 ,
1 2 3 . 1788.)] w h i le  th e y  a r e  com parA tive ly  s t a b l e  when d i s s o l v e d  
i n  a l k a l i  (B rady Ib .1 9 1 4 ,  105. 2 1 1 4 .) .  M oreover i f  A b eg g 's  
s t a te m e n t  were t r u e  i t  would a f f o r d  s t r o n g  e v id e n c e  a g a i n s t  
th e  H an tzsch -W erner h y p o th e s is  s in c e  such  c h a r a c t e r i s t i c  
b e h a v io u r  cou ld  be due o n ly  to  s t r u c t u r a l  isom erism , von 
Auwers and O tte n s  (B e r . ,  1924, j>7, 4 4 6 .)  a r r i v e  a t  s i m i l a r  
c o n c lu s io n s  from an exam ina tion  o f  th e  o p t i c a l  p r o p e r t i e s  o f  
t h e  oximes and  r e l a t e d  s u b s ta n c e s .  I t  i s  d o u b t f u l ,  however, 
w h e th e r  e v id en ce  b ased  on e x a l t a t i o n  o f  m o le c u la r  r e f r a c t i v i t y  
i s  a  r e a l  c r i t e r i o n  where sm a ll  d i f f e r e n c e s  o f  s t r u c t u r e  a r e  
c o n c e rn e d /
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c o n c e rn e d ,  i n  view  o f  th e  modern o p in io n  t n a t  such  "e x a l ta t io r f*  
i s  m ere ly  a  m a n i f e s t a t i o n  o f  t h e  e x i s t e n c e  o f  one o r  more 
a b s o r p t io n  bands in  t n e  v i c i n i t y  o f  th e  wave l e n g t h  a t  w hich  
th e  m easurem ents  a r e  made. In  t h i s  e v e n t ,  s i n c e  o b v io u s ly  
any  a r b i t r a r y  wave l e n g t h  w i l l  b e a r  d i f f e r e n t  r e l a t i o n s h i p s  
to  t h e  a b s o r p t i o n  s p e c t r a  o f  d i f f e r e n t  s u b s ta n c e s ,  i t  would 
seem im p o s s ib le  to  a c h ie v e  any  c o n s i s t e n c i e s  ex cep t  in  th e  
c a s e  o f  compounds o f  th e  same o p t i c a l  " f a m i ly " .  (® .f .  i n t e r  
a l i a  Goss, In g o ld  and T h o r p e T . ,  1924, 125. 1 9 2 7 .)  Brady 
and  B ishop  ( T . , 1925, 127. 1557) have  i n v e s t i g a t e d  t h e  a c t i o n  
o f  a l k a l i s  on O rth o -h a lo g e n  s u b s t i t u t e d  a ld o x im es .  The 
b e n z - i s o - o x a z o l e  canno t be i s o l a t e d  s i n c e  i t  u n d e rg o e s  
t a u to m e r i c  change to  th e  h y d r o x y - n i t r i l e .  N e i th e r  o f  th e  . 
c h lo ro b e n za ld o x im es  a e a o t s  v e ry  r e a d i l y  ( i f  a t  a l l ) ,  b u t  t h e  
i n t r o d u c t i o n  o f  a  n i t r o  g roup  r e n d e r s  th e  c h lo r in e  more 
r e a c t i v e .  Brady and B ishop have p r e p a re d  th e  two form s o f  
2 - c h l o r o - 5- n i t r o b e n z a ld o x i a e .  The is o m e r id e  a s s ig n e d  th e  
" a n t i "  c o n f i g u r a t i o n  by H an tzsch*s method i s  found to  be  v e ry  
s t a c l e  to  c a u s t i c  soda  s o l u t i o n ;  i t  does n o t  g iv e  any 
i o n i s a b l e  c h lo r i n e  when h e a te d  a t  50° fo e  fo u r  h o u rs  w i th  N/2 
c a u s t i c  soda  s o l u t i o n  and  i s  a lm o s t  unchanged by b o i l i n g  f o r  
f o u r  h o u rs  w i th  N/2 c a u s t i c  so d a .  The " syn"  i s o m e r id e  on t h e  
o t h e r  hand  gave  2,1% o f  i t s  c h l o r i n e  i n  i o n i s a b l e  form a f t e r  
one h o u r ,  47J* a f t e r  two h o u rs  and  53# a f t e r  fo u r  h o u r s .  I t
i * /
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i s  c o n v e r te d  i n t o  5 - n i t r o - s a l i c y l o - n i t r i l e  ( t o g e t h e r  w i th  









I t  i s  assum ed t h a t  r i n g  fo rm a t io n  w i l l  t a k e  p l a c e  more r e a d i l y  
in  t h e  c a se  where th e  h y d ro x y l  g roup  i s  a t t a c h e d  to  th e  
n i t r o g e n  on th e  s i d e  n e x t  th e  h a lo g e n .  I f  t h i s  a s su m p tio n  be 
g r a n t e d  tu e n  th e  r e s u l t s  seem to  i n d i c a t e  t h e  n e c e s s i t y  f o r  a  
r e v e r s a l  o f  th e  u s u a l ly  a c c e p te d  c o n f i g u r a t i o n s .  But th e  
a ssu m p tio n  w h i le  p ro b a b ly  t r u e  i n  t h e  m a j o r i t y  o f  c a se s  m ust 
be a p p l i e d  w i th  c a u t io n  s i n c e  th e  re a d y  d e h y d ra t io n  o f  "amphi" 
g lyox im es shews t h a t  r i n g  c lo s u r e  may, i n  c e r t a i n  c i r c u m s ta n c e s  
a t  l e a s t ,  t a k e  p l a c e  by a  mechanism whioh o b v i a t e s  any 
n e c e s s i t y  f o r  t h e  e l im in a te d  r e s i d u e s  to  be  o r i g i n a l l y  i n  c lo s e  
p ro x im i ty .
The f o l lo w in g  mechanisms m ig h t  be  s u g g e s te d  f o r  th e
d e h y d ra t io n  o f  "am phi” g lyox im es:
- C  —  C — — c —  C —  - c  —  c —
II H — > II H — > H H
HOH HOH H»0»HH0H H-O-H
• C —  C — — C — C v - c  — c
II II — > II II — * II II
HOH HOH H ^HOH N-O-H
N 0H
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C o n s id e r  th e  e v id e n c e  o f  d i s s o c i a t i o n  c o n s ta n ts*  O stw ald  
(Z .ph*Ch*, 1892, £ ,  553) has  a p p l i e d  to  a c id s  o f  th e  e th y le n e  
s e r i e s  t h e  p r i n c i p l e  t h a t  in  an a c id  th e  p ro x im ity  o f  a 
s o - c a l l e d  " a c id ic *  group te n d s  to  i n c r e a s e  th e  d i s s o c i a t i o n  
c o n s ta n t  o f  t h e  ac id*  I f  t h i s  h o ld s  t h e  benza ldo x im es  o f  th e  
a n t i  ty p e  ( l )
where t h e  " n e g a t iv e "  pheny l group  i s  c lo s e r  to  th e  oximino 
h y d ro x y l  t h a n  in  th e  syn  ty p e  ( 2 ) sh o u ld  have h ig h e r  
d i s s o c i a t i o n  c o n s t a n t s  th an  th e  l a t t e r *  Brady and G o ld s te in  
( T . ,  1926, 128. 1918) have  found t h a t  th e  d i s s o c i a t i o n  c o n s ta n t s  
o f  oC -a ld o x im e s  a r e  in  g e n e r a l  c o n s id e r a b ly  h ig h e r  th an  t h o s e  o f  
th e  |3 - i s o m e r i d e s ,  t h u s  th e  v a lu e s  found fo r  t h e  o£- and
(3 -b en z a ld o x im es  a r e . -  c*-benzaldoxim e 2*1 x  l o "
n -M(6  -b en z a ld o x im e  0*47 x 10 . But Brady and Chokshi ( T . ,  1929, 
946) have r e a e n t l y  found t h a t  th e  d i s s o c i a t i o n  c o n s ta n t  o f
-ii
benzophenoneoxim e i s  0*50 x 10 • T h is  seems to  have an 
im p o r ta n t  b e a r in g  to  which th e  a u th o r s  make no r e f e r e n c e .  T h e  
f a c t  t h a t  t h e  d i s s o c i a t i o n  •onfcant o f  benzophenoneoxim e ( i n  
w hich t h e  h y d ro k y l  i s  u n d o u b ted ly  v i c i n a l  t o  t h e  ph en y l g roup) 
i s  so  s i m i l a r  to  t h a t  o f  ^3 -b en za ld ox im e  seems to  su g g e s t  t h a t  
i n  th e  l a t t e r  compound t h e  h y d ro x y l  i s  v i c i n a l  t o  th e  ph en y l 
g ro u p  a l s o  ( t h e  i m p l i c a t i o n  b e in g  t h a t  O s tw a ld 's  p r i n c i p l e  
do e s /
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does n o t  a p p ly  t o  th e  oximes) and  hence  t h a t  H a n tz s c h 's  
c o n f i g u r a t i o n s  o f  th e  a ldox im es sh o u ld  be r e v e r s e d .
I n  view  o f  th e  c o n f l i c t  o f  e v id en ce  r e g a r d in g  t h e i r  
c o n s t i t u t i o n s  B ra d y 's  su g g e s te d  n o m en c la tu re  o f  th e  oximes w i l l  
be a d o p te d  th ro u g h o u t  t h i s  work; th e  a ldox im es w i l l  be  r e f e r r e d  
to  a s  ot- and , cx •a ld o x im es  b e in g  th o s e  w hich  on t r e a tm e n t  
w i th  a c e t i c  ahttydrbde a t  30 y i e l d  an a c e t y l  d e r i v a t i v e  which 
w i th  c a u s t i c  soda  s o l u t i o n  r e g e n e r a t e s  t h e  oxime and ^3 •oxim es 
t h o s e  which u n d e r  th e  same c o n d i t io n s  y i e l d  an a c e t y l  d e r i v a t i v e  
w hich  w i th  c a u s t i c  soda s o l u t i o n  y i e l d s  e i t h e r  a n i t r i l e  o r  t h e  
c o r re s p o n d in g  a c i d .
The f i r s t  m easurements o f  th e  v e l o c i t y  o f  i n t r a m o l e c u l a r  
changes  o f  oximes ana  t h e i r  d e r i v a t i v e s  were made by H a n tz sc h  
( Z .p h .C h . , 1894, 509^ who m easured  t h e  v e l o c i t y  o f
t r a n s f o r m a t i o n  o f  a c e t a t e s  o f  f i  •ox im es i n t o  n i t r i l e s .  L a t e r  
Ley ( l b l d . f 1895, 1£, 376) r e p e a t e d  and  ex te n d ed  t h i s  work and 
a l s o  d e te rm in e d  th e  v e l o c i t y  o f  t r a n s f o r m a t io n  o f  a c e t a t e s  o f  
oximes i n t o  t n e  c o r re sp o n d in g  d e r i v a t i v e s  o f  cx -ox im es by 
a  m o s t  in g e n io u s  method. D e te rm in a t io n  o f  t h e  v e l o c i t y  o f  
t r a n s f o r m a t i o n  i n  s o l u t i o n  o f  ^3 -ox im es i n t o  oc-oximes h as  
been  a t t e m p te d  u n s u c c e s s f u l l y  by D unstan  and  M ussel ( T . ,  1911, 
9 9 . 571) u s in g  a  v i s c o s i t y  method and  by Brady and  G o ld s te in  
( T . ,  1926, 12 8 . 1921) who hoped to  b e  a o l e  to  f o l lo w  t h e  change 
i n  c o n d u c t iv i t y  o f  th e  oxime s o l u t i o n .
T h e /
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The method u sed  in  t h e  p r e s e n t  s e r i e s  o f  e x p e r im e n ts  was 
t h a t  d e v e lo p ed  by P a t t e r s o n  ana McMillan (T. , 1907 , 9^ , 505; 
1908, £ 3 ,  1041; B e r . ,  1907, 4£ „ 2564; T ra n s .H o y .P h i l .S o c .  
G l a s . ,  1911, 4g, 2 6 ) .  The r e s u l t s  o b ta in e d  by one o f  th e s e  
a u th o r s  in  i n v e s t i g a t i n g  t h e  e g f e c t  o f  i n a c t i v e  s o l v e n t s  on 
t h e  r o t a t i o n  o f  o p t i c a l l y  a c t i v e  compounds su g g e s te d  
i n v e s t i g a t i o n  o f  t h e  e f f e c t s  o f  i s o m e r ic  i n a c t i v e  s o lv e n t s  and 
t h a t  in  t u r n  e x te n s io n  o f  t h e  i n v e s t i g a t i o n  to  s o l v e n t s  c a p a b le  
o f  i n t r a m o l e c u l a r  r e a r ra n g e m e n t .  I t  was found p o s s i b l e  to  
f o l lo w  a  change i n  r o t a t i o n  o f  th e  s o l u t i o n  o f  a  l a b i l e  
s u b s ta n c e  an a  hence  to  c a l c u l a t e  th e  v e l o c i t y  o f  th e  change 
from th e  l a b i l e  t o  th e  more s t a b l e  form. T h is  was an e n t i r e l y  
new a p p l i c a t i o n  o f  th e  p o la r im e te r .  I t  had , o f  c o u rs e ,  been  
u se d  t o  fo l lo w  changes in  a c t i v e  compounds ( e .g .m u ta  r o t a t  io n )  
b u t  t h i s  m ethod enab led  th e  c o u rse  o f  a  change in  an o p t i c a l l y  
i n a c t i v e  s u b s ta n c e  t o  b e  fo l lo w ed  u s in g  an a c t i v e  m a t e r i a l  
m ere ly  a s  an i n d i c a t o r .  The method i s  a p p l i e d  a s  f o l lo w s .
A s o l u t i o n  i n  e th y l  t a r t r a t e  c o n ta in in g  ab o u t f i v e  p e r  c e n t  o f  
t h e  p> -oxim e i s  made up a s  r a p i d l y  and a t  a s  low a t  e m p e ra tu re  
a s  p o s s i b l e .  Meanwhile th e  p o la r im e te r  tu b e  has been f o r  some 
t im e  in  a  l a r g e  th e r m o s ta t  on th e  p o l a r im e te r  so t h a t  i t  has  
t a k e n  i t s  t e m p e r a tu r e .  The s o l u t i o n  i s  b ro u g h t  t o  t h e  
t e m p e r a tu r e  o f  th e  t h e r m o s ta t  a s  r a p i d l y  a s  p o s s i b l e  ana  th e n  
in t r o d u c e d  i n t o  th e  p o l a r i m e t e r  tu b e .  H ead in g s  a r e  ta k e n  a t  
n o t  e d /
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n o te d  i n t e r v a l s ,  th e  r o t a t i o n  p l o t t e d  a g a in s t  t im e  and t h e  
r o t a t i o n  f o r  z e ro  tim e  o b ta in e d  by e x t r a p o la t i o n .  Then i t * ? *  
r e p r e s e n t s  t h e  i n t e r v a l  o f  t im e  m easured from t h e  tim e  when th e  
s o l u t i o n  was in t r o d u c e d  i n t o  th e  tu b e ,  "a* i s  tn e  t o t a l  change i n  
d e g re e s  and x i s  t h e  cnange in  r o t a t i o n  in  t im eY ” (assum ed 
p r o p o r t i o n a l  t o  th e  amount o f  (2> -oxime t r a n s f o r m e d  a f t e r  t im e  T ) 
t h e  v e l o c i t y  m o n s tan t  i s  g iven  by th e  e q u a t io n
K * a p  lo g .  1 m^mm T °  a -x
th e  s t a n d a r d  form  o f  th e  e q u a t io n  f o r  a  m onom olecular r e a c t i o n .  
P a t t e r s o n  and McMillan ( T . , 1908, 9^, 1045) found t h a t  t h e  
i n c r e a s e  i n  t h e  v e l o c i t y  o f  t n e  r e a c t i o n  w i th  i n c r e a s e  i n  
te m p e r a tu re  i n  t h e  c a s e  o f  p iperom aloxim e was in  a c c o rd a n c e  w i th  
v a n ’ t  H o f f ’ s e q u a t io n
The t r a n s f o r m a t i o n  o f  oximes in  s o l u t i o n  in  d im e th y l ,  d i e t h y l  and  
d i - n - p r o p y l  t a r t r a t e s  and m a la te s  was a l s o  examined and th e  
v e l o c i t y  o f  t h e  r e a c t i o n  was found to  vary  from e s t e r  t o  e s t e r .  
( B e r . ,  1907, 4g, 2564) A most im p o r ta n t  p o in t  which emerged 
was t h a t  th e  r e a c t i o n  was e x c e e d in g ly  s e n s i t i v e  to  s l i g h t  t  r a c e s  
o f  im p u r i ty  i n  t h e  a c t i v e  e s t e r .  I t  was a l s o  found t h a t  
a p p a r e n t l y  i n d i f f e r e n t  s o lv e n t s  had a  m o d ify in g  i n f l u e n c e  on t h e  
v e l o c i t y  o f  t h e s e  r e a c t i o n s .  For example on a d d in g  to  s i m i l a r  
s o l u t i o n s  o f  ( I  - a n i s a ld o x im e  in  e th y l  t a r t r a t e  equ a l  volumes o f  
i s o - b u t y l /
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i s o - b u t y l  a l c o h o l ,  ch lo ro fo rm  and benzene  i t  v a s  found  t h a t  
n o t  o n ly  was t h e  t o t a l  change o f  r o t a t i o n  w hich  o c c u r r e d  in  
each  c a se  q u i t e  d i f f e r e n t ,  but t h e  T e lo c i ty  o f  r e a c t i o n  was 
q u i t e  d i f f e r e n t  a lso *  T h is  a s p e c t  o f  th e  r e a c t i o n  was v e ry  
f u l l y  i n v e s t i g a t e d  by P a t t e r s o n  and Montgomerie (T*, 1912, 101. 
26, 2100) and  w i l l  be r e f e r r e d  to  l a t e r *
17 -
AN AT TEMPT TO POLLOV THE THAUSFORMAT I  OH Off THE ACETATES OP 
BENZALDOXIME.
I n  t h e  p r e s e n t  i n v e s t i g a t i o n  i t  v as  p ro p o se d  f i r s t  o f  a l l
t o  exam ine t h e  b e h a v io u r  o f  t h e  a c e t a t e s  o f  t h e  s t e r e o i s o n e r i c
oximes i n  e th y l  t a r t r a t e  s o l u t i o n  i n  th e  hope t h a t  i t  would be
p o s s i b l e  to  fo l lo w  th e  t r a n s f o r m a t i o n  o f  t h e  p> - a c e t y l  d e r i v a t i v e
to  t h e  oC*acetyl d e r i v a t i v e  u s in g  th e  method w hich  had  been
a p p l i e d  by P a t t e r s o n  and  McMillan t o  t h e  oxim es th e m s e lv e s .
The e th y l  t a r t r a t e  u se d  in  t h e s e  p r e l i m i n a r y  e x p e r im e n ts  
2* 0 
had cX 100 m.m. +9*23 . I t  v a s  found t h a t  a  p . 97*23 s o l u t i o n  
5461
o f  e th y l  t a r t r a t e  in  o ( - a c e ty lb e n z a ld o x im e  had  a  r o t a t i o n  
21°
cX 100 m.m. -v-9‘ 39 . A p . 97*28 s o l u t i o n  o f  e th y l  t a r t r a t e  i n  
.  5461 21°
/3 - a c e ty lb e n z a ld o x im e  had  a  r o t a t i o n  cX 100 m.m. + 9 * 5 1 ; a f t e r  
1 5461
warming t h e  s o l u t i o n  ana  c o o l in g  a g a in  to  room t e m p e r a tu r e  th e
6 O
r o t a t i o n  v a s  +9*37 . T h i s  g iv e s  a  to  ta x  change o f  o n ly  0*14
w hich  i s  to o  s m a l l  f o r  s u f f i c i e n t l y  a c c u r a t e  m easurem ents  t o  be
made. A c c o rd in g ly ,  tn e  e f f e c t  o f  a d m ix tu re  o f  an o p t i c a l l y
i n a c t i v e  s o l v e n t  was t r i e d .  Benzene was chosen  and a  s o l u t i o n
made up c o n ta in i n g  18*18^ e t h y l  t a r t r a t e  and 81*82# b e n z e n e .  In
19° o
T h is  s o l u t i o n  had a  r o t a t i o n  oC 100 m.m. -HO* 98 • A s o l u t i o n
5 4 6 1o f  5  - a c e ty lb e n z a ld o x im e  i n  t h i s  mixed s o l v e n t  c o n ta in i n g
a c e t y l  compound; e th y l  t a r t r a t e :  benzene  •  6*03: 17*08: 76*88
19° o
had  a  r o t a t i o n  cX 100 num. -Hi*24 v h i l e  a  s o l u t i o n  o f  t h e
5461
oc • a c e t y l /
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c* - a c e t y l  d e r i v a t i v e  c o n ta in in g  a o e t y l  d e r i v a t i v e ;  e t h y l
19°
t a r t r a t e :  b e n z e n e *  5*64; 1 7 .1 5 ;  77 .19  had  oc 100 m.m, + 1* 11°
5461
H ere a g a in  th e  t o t a l  change i e  to o  s m a l l  to  a l lo w  o f  a c c u r a t e  
m easurem ents  b e in g  made and  so t h i s  p a r t  o f  t h e  i n v e s t i g a t i o n  
was d i s c o n t in u e d  f o r  th e  p r e s e n t  a t  l e a s t  and  a t t e n t i o n  t u r n e d  
t o  t h e  t r a n s f o r m a t i o n s  o f  t h e  oximes th e m s e lv e s ,  e s p e c i a l l y  
w i th  r e f e r e n c e  to  t h e  i n f l u e n c e  o f  s u b s t i t u t e * *  in  m o d ify in g  
t h e  v e l o c i t y  o f  t r a n s f o r m a t io n ,  w i th  t u e  v iew  o f  a m p l i fy in g  
th e  work s t a r t e d  by P a t t e r s o n  and M ctfil lan  (T ra n  s .R oy , P h i l .  So c . 
G l a s , |  l o c * c i t , )•
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P a t t e r 8on and  M cM illan 's  o b s e r v a t io n  o f  t h e  s e n s i t i v i t y  
o f  t h e  a c t i v e  i n d i c a t o r s  to  m in u te  t r a c e s  o f  im p u r i ty  h as  
a l r e a d y  been  r e f e r r e d  t o .  In  o r d e r  to  e l i m in a t e  t h i s  s o u rc e  
o f  e r r o r  a s  c o m p le te ly  a s  p o s s i b l e  and s e c u r e  com parab le  
r e s u l t s  o v e r  a  p ro lo n g e d  s e r i e s  o f  e x p e r im e n ts ,  a  l a r g e  q u a n t i t y  
o f  e t h y l  t a r t r a t e  was p r e p a r e d ,  d i s t i l l e d  i n  one l o t  and
!
d i s t r i b u t e d  th ro u g h  a number o f  s e a l e d  f l a s k s  i n  100  g .  l o t s ,  I
s i n c e  i t  was th o u g h t  t h a t  no m a t e r i a l  change would t a k e  p l a c e
j
i n  one o l  t h e s e  i n  t h e  s h o r t  t im e  i n  which i t  would be  open to
t h e  a tm o sp h e re  i n  t h e  c o u rse  o f  t h e  e x p e r im e n ts  and  t h a t  th e
r e s t  w h i le  s e a l e d  up would rem ain  u n a l t e r e d .  T h is  was v e r i f i e d
by a  s e r i e s  o f  check e x p e r im e n ts  w i th  oximes whose v e l o c i t y  o f
t r a n s f o r m a t i o n  had  a l r e a d y  been d e te rm in e d  w i th  f a i r  c o n s i s te n c y
U n f o r tu n a t e ly  tow ards  t h e  end o f  t h e  s e r i e s  o f  e x p e r im e n ts  t h i s
su p p ly  o f  e t h y l  t a r t r a t e  was e x h a u s te d  and a  specim en p r e p a r e d
by a  m o d i f i c a t io n  o f  P ra n k la n d  and A s to n 's  method ( T . ,  1901,
617) was u se d  t o  com plete  t h e  s e r i e s .  Two s o l u t i o n s  o f
m - n i t r o - f i -  benza ldox im e  i n  t h i s  specim en o f  e s t e r  were
exam ined and  gave a v e ra g e  v a lu e s  f o r  th e  v e l o c i t y  c o n s ta n t  o f  
1 * 74 and  1*76. T h is  g iv e s  a  mean v a lu e  f o r  t h e  v e l o o i t y
c o n s t a n t  o f  1*76 a s  compared w i th  1*27 in  t h e  f i r s t  spec im en  
o f /
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o f  4 h y l  t a r t r a t e .  A c c o rd in g ly  th e  r e s u l t  a f o r  m - io d o -  and 
p -m e th y l-b e n z a ld o x im e s  ( t h e  two oximea exam ined in  t h i s  seco nd  
specim en  o f  e th y l  t a r t r a t e )  have  been  c a l c u l a t e d  on t h i s  b a s i s  
to  e t h y l  t a r t r a t e  o f  c o n s ta n t  1*27 so t h a t  th e y  can o n ly  be 
t a k e n  a s  a p p ro x im a te  f i g u r e s .
One t y p i c a l  ex p e r im en t may be d e s c r ib e d .  0*4864 g .  o f  
d r y , f r e s h l y  r e c r y s t a B i s e d  -b en za ld o x im e  was w eighed o u t  
i n t o  a  15 c . c .  f l a s k ,  10  c . c .  e th y l  t a r t r a t e  p i p e t t e d  i n  and 
t h e  m ix tu r e  w e ighed . The oxime was th e n  b rough t i n t o  s o l u t i o n  
by g e n t l e  warming. The s o l u t i o n  was r a p i d l y  c o o le d  by 
A am ersing t h e  f l a s k  i n  t h e  t h e r m o s t a t  and sh a k in g .  M eanwhile 
t h e  p o l a r i m e t e r  tu b e  had  been f o r  some tim e  in  t h e  t h e r m o s ta t  
so t h a t  i t  had  ta k e n  i t s  t e m p e r a tu re .  fh e n  th e  s o l u t i o n  had 
r e a c h e d  t h e  te m p e ra tu re  o f  t h e  th e r m o s ta t  i t  was in t r o d u c e d  
i n t o  th e  tu b e  and  th e  t im e  n o te d .  A f t e r  one h o u r  th e  r o t a t i o n  
was ta k e n  and t h e r e a f t e r  o b se rv e d  a t  i n t e r v a l s  o f  f o r t y  t o  
s i x t y  m in u te s .  T h ese  o b se rv e d  r o t a t i o n s  w ere  p l o t t e d  a g a i n s t  
th e  t im e  ( i n  m in u te s )  and t h e  r o t a t i o n  f o r  z e ro  t im e  d e te rm in e d  
by e x t r a p o l a t i o n .  The end p o in t  was d e te rm in e d  by warming t h e  
s o l u t i o n  g e n t l y  f o r  some t im e  th e n  r e - i n t r o d u c i n g  i t  i n t o  th e  
tu b e .  T h is  r e a d in g  was compared w i th  t h a t  o b ta in e d  f o r  a  
s o l u t i o n  o f  o c -b en z a ld o x im e  o f  eq u a l  c o n c e n t r a t i o n  and found  to  
a g r e e  w i t h in  v e ry  c lo s e  l i m i t s .  Througntofe t h e  e x p e r im e n ts  
a  t  e m p e ra tu re  o f  25° was m a in ta in e d  by means o f  a  th e rm o ­
r e g u l a t o r  d e s ig n e d  by P a t t e r s o n  ( J . S . C . I . , s j ,  ) and 
a l l  r o t a t i o n s  w ere  m easured  f o r  th e  g re e n  l i n e  (5461) o f  t h e  
m e r c u r y /
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mercury ep e c tru a . Erom th e  da ta  a s c e r ta in e d  in  t h i s  way th e  
fo llow ing  ta b le  was co n s tru c ted
25°
JL_ <* 100 num. a • x  1000 k *
0
5461 
+ 14 .18° _
60 15*72 2« 69 2*67
155 15* 25 2*20 2* 66
ISO 12 .99 1*96 2* 64
215 12 .8 5 1 -8 2 2*55
510 12 .50 1 .4 7 2*46
570 12*50 1 « 27 2* 45
450 12 .1 5 1 .1 2 2 .4 0
cO 11-05 — —
Mean 2*55
The f i g u r e s  in  th e  f o u r t h  column a r e  o b ta in e d  by a p p ly in g  t h e  
e q u a t io n  f o r  a  m onom olecular r e a c t i o n ,  and i t  w i l l  b e  n o t i c e d  
t h a t  t h e y  a r e  f a i r l y  c o n s i s t e n t  f o r  deb e rm in a t io n s  o v e r  a  
c o n s i d e r a b le  p e r i o d  o f  t im e .
I t  was found n e c e s s a r y  t o  a l lo w  one h o u r  t o  e la p s e  a f t e r  
p l a c i n g  th e  s o l u t i o n  i n  th e  tu b e  b e fo r e  t a k i n g  any r e a d i n g s  
s i n c e  t h e  s o l u t i o n  on accoun t o f  i t s  v i s c o s i t y  t  ook a
o
c o n s i d e r a b l e  t im e  to  s e t t l e  even a t  25 and r e a d in g s  t a k e n  
e a r l i e r  w ere found  u n r e l i a b l e *
T h e /
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The r e s u l t s  a r e  o o l l e c t e d  i n  t h e  f o l lo w in g  t a b l e s .
TABLE 3,.
C o n s ta n ts  d e te rm in e d  i n  f i r s t  specim en o f  e th y l  t a r t r a t e .
1000  k
4
9 -ft 4» 4*
1  *5  5  S o ln
o x i i a  § g  l .
U O
16-b en z a ld o x im e 4 2* 55
o - n i t r o -  (3 -b en z a ld o x im e 1*5 0*354
m - n i t r o -  3 -b en z a ld o x im e 1*5 1*26
p - n i t r o -  3 -b en z a ld o x im e 1*5 1*33
o-bromo- 3 -b e n z a ld o x im e 4 0-707
m-bromo- f t  -b en z a ld o x im e 4 1*53
p-brom o- 3 -b e n z a ld o x im e 4 2*18
m-chloroW3 -b e n z a ld o x im e 4 1*28
p -c h lo ro -3 -b e n z a ld o x im e  4 1*72
p - io d o -  3 -b en z a ld o x im e 2*5 2 * 86
f t  *0- m e t h y l - m - n i t r o -
- b e n za ld o x im e 4 0* 234
/ 3 - O - m e t h y l - p - n i t r o -
-b e n z a ld o x im e 4 0*179
S o ln  S o ln  S o ln  S o ln  Hean
11 111 IV. V.
2*49 -  ~  “  2* 52
0 * 354 -  -  ~  0* 354
1-26 1*30 -  -  1*27
1*40 1*32 1*30 -  1 .3 4
0 -7 5 6  0 -728  -  -  0 -7 3
1 .5 4  1*58 -  — 1*55
2*37 2* 15 2* 42 2 .2 8  2 .3 0
1* 36 1*31 -  — 1*32
1-84 1*92 — -  1*83
2*87 2* 93 — -  2 -89
0*268 — ~  0*251
— -  -  ^  0*179
i . .  .
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TABLE 1 1 ,
C o n s ta n ts  d e te rm in e d  i n  second  specim en  o f  efchyl t a x t  r a te *  
( p r e p a r e d  by J r a n k la n d  and A e to n 's  m ethod)
®I
1000 k
S I  S o ln .  8 o ln .  SoIn . Kean
1* 11. 111.
m -n i t ro *  f i  -b e n z a ld o x im e  4 1*74 1*76 — 1*75
m -iodo« f i  -b en z a ld o x im e  2 ^ 1 * 7 9  1*71 1*77 1«76
p -m e th y l-  (3-b e n z a ld o x im e  4 2*20 2*10 2*27 2*19
Mean
e a l o u l a t e d  
t o  e th y l  
t a r t r a t e  
c o n s t a n t  >27
1* 27 
1*59
TABfcS 1 1 1 ®
SUMMARY OP RESULTS* 
V e l o c i ty  C on stan ts .
S u b s t i t u e n t
P o s i t i o n C l. £ r . I . c h 3
o r th o i 0*354 — 0*730 — —
meta 1*27 1* 32 1*55 1*27 —
p a ra i 1*34 1*83 2* 30 | 2*89 1*59
24 -
W ith r e g a r d  to  t h e  n i t r o - b e n z a ld o x im e s  an i n t e r e s t i n g  
p o i n t  was n o te d .  P a t t e r s o n  and  McMillan ( T r a n s .R o y .P h i l .S o c .  
G l a s . ,  l o c . c i t . )  w ere  u n a b le  to  fo l lo w  t h e  t r a n s f o r m a t i o n  o f  
p - n i t r o -  j i  -b e n z a ld o x im e .  In  t h e  p r e s e n t  i n v e s t i g a t i o n  i t  was 
o b se rv e d  t h a t  t h i s  oxime was only, s p a r i n g l y  s o l u b l e  in  e h t y l  
t a r t r a t e ;  even a  two p e r  c e n t  s o l u t i o n  c r y s t a l l i s e d  and  i t  was 
found  n e c e s s a r y  to  work w i th  one and a  h a l f  p e r  c e n t  s o l u t i o n s .  
I t  would t h e r e f o r e  a p p e a r  p r o b a b le  t h a t  i n  P a t t e r s o n  and 
M c M illa n 's  e x p e r im e n ts  t h e  t r a n s f o r m a t i o n  had  c o m p le te ly  ta k e n  
p l a c e  in  t h e  p r e l i m i n a r y  h e a t i n g  n e c e s s a r y  to  make a  f i v e  p e r  
c e n t  s o l u t i o n  o f  t h e  oxime.
U n f o r tu n a t e ly  i t  h a s  n o t  been p o s s i b l e  a t  t h i s  t im e  to  
exam ine more th a n  two com ple te  s e r i e s  o f  o r t h o - ,m e t a -  and  p a r a -  
s u b s t i t u t e d  b e n z a ld o x im e s ,  t h e  bromo- and  n i t r o -  b e n z a ld o x im e s .  
o - i o d o -  f i  -b e n z a ld o x im e  h a s  n o t  y e t  been  p r e p a r e d ;  o - c h l o r o -  
(i -b en z a ld o x im e  h a s  been  p r e p a r e d  from  t h e  oC- form by Brady 
and  McHugh ( T . , 1924, 125. 551) and B rady , Cosson and  R oper 
( T . ,  1925, 127. 2428) b u t  i t  was n o t  found  p o s s i b l e  t o  p r e p a r e  
by t h e i r  m ethods a  s u f f i c i e n t  q u a n t i t y  f o r  t h e  p u rp o s e s  o f  t h i s  
i n v e s t i g a t i o n ,  and  a t t e m p t s  t o  p r e p a r e  o -m e th y l- /3 -b e n z a ld o x im e  
from  t h e  o c - i s o m e r id e  w ere  u n s u c c e s s f u l  ( c . f . p . t A ) .  In  th e  
two com p le te  s e r i e s  which h av e  been  exam ined th e  v e l o c i t y  o f  
t r a n s f o r m a t i o n  i s  s lo w e s t  in  th e  c a s e  o f  t h e  o r t h o - s u b s t i t u t e d  
i s o m e r s /
25 -
i s o m e r s ,  f a s t e s t  i n  th e  o ases  o l  t h e  p a r a - i s o m e r s  and 
i n t e r m e d i a t e  i n  th e  m e ta - i s o m e rs ;  i n  two o t h e r  s e r i e s  t h e  
t r a n s f o r m a t i o n  o r  t h e  m e ta - is o m e rs  i s  s lo w e r  th a n  t h a t  o f  th e
t h e  p a r a - i 8omers a r e  v e ry  c o n s i d e r a b ly  f a s t e r .  I t  i s  w orthy  
o f  n o t e  t h a t  t h e  r a t i o  o f  th e  c o n s t a n t s  o f  m -n i t ro b e n z a ld o x im e  
and  o - n i t r o b e n z a ld o x im e  a g r e e s  c l o s e l y  w i th  t h a t  found  by 
P a t t e r s o n  ana  U c tf i l la n  (T ra n s .R o y .  P h i - i .S o c .G l a s . , l o c .  c i t . )
I t  i s  u n f o r t u n a t e  t h a t  o i l y  two o r t h o - s u b s t i t u t e d  
be n za ld o x im es  have  been examined s i n c e  t h e  r e s u l t s  a r e  r a t h e r  
i n t e r e s t i n g .  In  view o f  t h e  d i f f i o u l y  o f  p r e p a r in g  th e  
^  - m o d i f i c a t i o n  o f  an o r t h o - s u b s t i t u t e d  a r o m a t i c  a ldo x im e  
from  t h e  c* - i s o m e r  one m ight r e a s o n a b ly  e x p e c t  t h e  t r a n s ­
f o r m a t i o n  from  ^  -  to  <x-isom er t o  p ro c e e d  f a i r l y  r a p i d l y  
w h e reas  in  each  o f  t u e  two c a s e s  exam ined t h e  a v e ra g e  r a t e  o f  
t r a n s f o r m a t i o n  i s  v e ry  s low . T h is  u n e x p e c te d  r e s u l t  seems 
o n ly  t o  add  t o  th e  c o n f l i c t  o f  e v id e n c e  r e g a r d i n g  th e  s t r u c t u r e  
o f  t h e  ox im es. C o n s id e r  t h e  o r t h o - s u b s t i t u t e d  b en za ld o x im es
p a r a - i s o m e r s .  I t  seems c u r io u s  t h a t  th e  v e l o c i t y  c o n s ta n t  
o f  p - n i t r o -  [3 -b en z a ld o x im e  s h o u ld  have a  v a lu e  so  c lo s e  to  
t h a t  o f  m - n i t r o -  jl> -b en z a ld o x im e  w h i le  i n  a l l  tn e  o t h e r  o a se s
One form  a f t e r  t r e a tm e n t  w i th  a c e t i c  a n h y d r id e  fo l lo w e d  by 
a l k a l i /
26 *
a l k a l i  r e a d i l y  y i e l d s  t h e  n i t  r i l e *  A c co rd in g  to  H a n tz sc h  
t h i s  sh o u ld  have  s t r u c t u r e  ( l ) .  Ydt Brady (T *, 1925, 127*
1357) h a s  shewn t h a t  t h i s  form  m ost r e a d i l y  g i v e s  r i n g  c lo s u r e  
w i th  a  s u i t a b l e  o r t h o - s u b s t i t u e n t  in  t h e  n u c le u s*  T a k e ,  a g a in ,  
th e  e v id e n c e  o f  d i s s o c i a t i o n  c o n s t a n t s ;  t h e s e  w ere  i n v e s t i g a t e d  
by Brady and G o ld s te in  (T . ,  1926, 1 2 6 * 1918) who found  th a t  
cc - a ld o x im e s  had h ig h e r  d i s s o c i a t i o n  c o n s t a n t s  than^3-a ld ox im es . 
C o n s id e r  t h i s  r e s u l t  i n  r e l a t i o n  t o  t h e  above  s t r u c t u r a l  
fo rm u la e .  One would e x p e c t  (2 )  t o  have  a  h ig h e r  d i s s o c i a t i o n  
c o n s ta n t  t h a n  ( 1 ), s i n c e ,  once i o n i s a t i o n  had  t  aken p l a c e ,  th e  
s t e r i c  i n f l u e n c e  o f  g roup X would te n d  to  p re v e n t  a s s o c i a t i o n  
o f  t h e  io n s  a g a in .  T h i s  i s  i n  ag re em e n t w i th  H a n tz s c h ’s 
id ea*  But i t  i s  d i f f i c u l t  to  r e c o n c i l e  w i th  e i t h e r  s t r u c t u r e  
t h e  f a c t  t h a t  th e  - m o d i f i c a t io n s  o f  o r t h o - s u b s t i t u t e d  
a ld o x m in es  a r e  t h e  most d i f f i c u l t  to  p r e p a r e  and y e t  a r e  th e  
m ost s t a b l e  once they  a r e  p rep a red *
The e f f e c t  o f  i n t r o d u c t i o n  o f  a  n i t r o  g rou p  i n t o  
[ i  -b en z a ld o x im e  i s  t o  impede t h e  t r a n s f o r m a t i o n  to  th e  
cL - m o d i f i c a t i o n .  T he e f f e d t  o f  i n t r o d u c i n g  h a lo g e n  atoms 
v a r i e s  c o n s id e r a b ly  w i th  th e  p o s i t i o n  o f  t h e  s u b s t i t u e n t  and 
th e  n a t u r e  o f  th e  h a lo g e n .  I n t r o d u c t i o n  o f  a  c h l o r i n e  atom  
i n  t h e  p a r a  p o s i t i o n  d e p re s s e s  t h e  v a lu e  o f  t h e  v e l o c i t y  
c o n s t a n t  to  1*82; sfbromine atom  in  t h e  p a r a  p o s i t i o n  g iv e s  
v e l o c i t y /
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v e l o c i t y  c o n s t a n t  2*30; s u b s t i t u t i o n  o f  i o d i n e  in  t h e  para* 
p o s i t i o n  r a i s e s  t h e  v a lu e  to  2*88. T h is  r e g u l a r i t y  i s  n o t  
p r e s e r v e d ,  how ever, i n  t h e  s e r i e s  o f  m e t a - s u b s t i t u t e d  iso m e rs  
i n  w hich  t h e  v a lu e s  o f  t h e  v e l o c i t y  c o n s t a n t  a r e ; -  m-Cl 1*82, 
m-Br 1*55, m-I 1*27. (  The l a s t  f i g u r e  a s  h a s  a l r e a d y  been
i n d i c a t e d  i s  o n ly  a p p ro x im a te )  The e f f e c t  o f  i n t r o d u c i n g  a  
m e th y l  g roup  in  t h e  p a r a - p o s i t i o n  i s  t o  d e p re s s  th e  c o n s ta n t  
c o n s id e ra b ly *
These  r e s u l t s  a r e  d i f f i c u l t  t o  i n t e r p r e t s *  K e r r  ( T . f 
1929, p . 239) has  endeavoured  to  t r a c e  a  c o n n e c t io n  be tw een  th e  
p o l a r i t y  o f  a  s o l v e n t  and i t s  i n f l u e n c e  on t h e  v e l o c i t y  o f  a 
r e a c t i o n .  H is r e s u l t s  ten d  t u  t n e  f o r m u la t io n  o f  a  h y p o t h e s i s  
t h a t ,  i n  g e n e r a l ,  t h e  g r e a t e r  t h e  e l e c t r i c  moment o f  t h e  s o l v e n t  
m o le c u le  t h e  g r e a t e r  i t s  a c c e l e r a t i n g  i n f l u e n c e  on t h e  v e l o c i t y  
o f  t h e  r e a c t io n *  In  t h e  oximes we h av e  an  o p p o r t u n i t y  o f  
s tu d y in g  t n e  e f f e c t ,  i f  an y , o f  t h e  p o l a r i t y  o f  t h e  t r a n s f o r m i n g  
m o le c u le  i t s e l f *  S i r  J .J .T h o m so n  ( P h i l .M a g . , 1923, 46, 512) 
h a s  a n a ly s e d  t h e  p o l a r i t y  o f  d i s u b s t i t u t e d  b en zen e  d e r i v a t i v e s *  
T h e  e l e c t r i c a l  e f f e c t  o f  r e p l a c i n g  an atom o f  hydrogen  by 
a n o th e r  atom  o r  r a d i c l e  may be r e p r e s e n t e d ,  he  h a s  shewn, by |
t h e  i n t r o d u c t i o n  o f  an  e l e c t r i c  d o u b le t  a t  t h e  hydrog en  a tom , 
t h e  s ig n  o f  th e  d o u b le t  d ep en d in g  on t h e  n a t u r e  o f  th e  r a d im le ;  j 
w h e th e r  i t  i s  o f  t h e  ty p e  o f  C l ,  B r, I ,  OH, and CH^ ( ortho j 
p a r a  d i r e c t i n g )  o r  th e  ty p e  o f  COOH, CHO and  CH (m eta  ij
d i r e c t i n g ) .  He h a s  shewn t h a t  i f  t h e  two s u b s t i t u e n t s  i n  a  |
d i s u b s t i t u t e d  b enzene  m o le c u le  a r e  o f  th e  same ty p e  t h e  e le c tx lc j
[
moment w i l l  be  l e a s t  i n  t h e  p a r a - s u b s t i t u t e d  m o le c u le  and  
g r e a t e s t /  j
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g r e a t e s t  i n  t h e  o r t h o - s u b s t i t u t e d  one ;  i f ,  on t h e  o t h e r  h and ,
t h e y  a r e  o f  d i f f e r e n t  t y p e s  t h e  moment w i l l  be  g r e a t e s t  in  t h e
p a r a - s u b s t i t u t e d  m o le cu le  and le a f t t  i n  t h e  o r t h o - s u b s t i t u t e d  
o n e .  (The e le c t r i c  moment g o v e rn s  t h e  te n d e n c y  o f  t h e  m o le c u le
t o  " s e t "  i n  an  e le c t r o m a g n e t i c  f i e l d  and h e n ce  t h e  s p e c i f i c
i n d u c t i v e  c a p a c i t y  i s  a  m easure  o f  th e  e l e c t r i c  momentj 
A p p ly in g  t h i s  to  th e  b e n za ld o x im es  exam ined , we s e e  t h a t  i n  
t h e  chloro*! brom o-and i o d o - s u b s t i t u t e d  a s  w e l l  a s  t h e  m ethy l 
s u b s t i t u t e d  oximes th e  e l e c t r i c  moment sh o u ld  be g r e a t e s t  i n  
t h e  p a r a  s u b s t i t u t e d  exim es and l e a s t  i n  t h e  o r th o  i s o m e rs ;  
i n  t h e  n i t t o b e n z a ld o x im e s  on th e  o t h e r  hand t h i s  o r d e r  s h o u ld  
be  r e v e r s e d .  I f ,  t h e n ,  t h e  p o l a r i t y  o f  t h e  m o le c u le s  b o re  a  
q u a n t i t a t i v e  r e l a t i o n s h i p  t o  t h e  v e l o c i t y  o f  t r a n s f o r m a t i o n ,  
( l e a v i n g  t h e  o r th o - i s o m e r s  out: o f  a c c o u n t  i n  view o f  t h e  
p o s s i b i l i t y  o f  s t e r i c  i n f l u e n c e s )  i t  m igh t b e  e x p eo ted  t h a t  i f  
t h e  m «ch lo ro« , m-bromo- a n d  m -io d o -  (2 -b e n z a ld o x im e s  
t r a n s f o r m e d  more s lo w ly  th a n  t h e  c o r r e s p o n d in g  p a r a  iso m e rs  thaa 
m - n i t r o - [3 -b en z a ld o x im e  would  t r a n s f o r m  more r a p i d l y  th a n  
p - n i t r o - | 3  -b e n z a ld o x im e .  The e x p e r im e n ta l  r e s u l t s  do n o t  
b e a r  t h i s  o u t  th o u g h  t h e  v a lu e s  f o r  th e  v e l o c i t y  c o n s t a n t s  o f  
th e  two l a t t e r  t r a n s f o r m a t i o n s  a r e  v e ry  c lo s e  t o  one a n o th e r*
I t  may b e  n o te d  t h a t  t h e  r e s u l t s  o f  P a t t e r s o n  and  H o n tg o m e r ie 's  
work ( T . , 1912, 101. 2105) on t h e  i n f l u e n c e  o f  o p t i c a l l y  i n e r t  
s o l v e n t s  on t h e  t r a n s f o r m a t i o n  o f  (2  - a n i s a ld o x im e  in je th y l  
t a r t r a t e /  ^  (£  ^  ^  02 tM ..
t fc  e c r g ^ ,  c p ,  ■<£ /,0V fcfc W&cv6j, C on o fc*
V>-V r /
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t a r t r a t e  p l u s  t h e  s o l v e n t s  named, c a l c u l a t e d t o  t h e  b a s i s  o f
ehhy l t a r t r a t e  i n  w hich  t h e  v e l o c i t y  c o n s ta n t was 1*745; t h e
f i r s t  column g iv e s  th e  e l e c t r i c  moment in e l e c t r o s t a t i c  u n i t s
~l?
m u l t i p l i e d  by 10 (Smyth, J . A . C . S . ,  1924, ML. 2151; Smyth and
Morgan, i b i d . , 1928, 50. 1544)
Added S o lv e n t E l e c t r i c  Moment 1000 k .(M ean)
M ethyl a lc o h o l 1* 78 2*07
E th y l  a l c o h o l 1 -8 5 1*86
n* P ro p y l  a l c o h o l 1*98 1*69
I s o - B u t y l  a l c o h o l 2*07 0* 96
A l l y l  a l c o h o l 1* 71 1*56
B enzy l a l c o h o l 1* 74 3*14 •
Benzene 0*20 3*13
T oluene 0*40 2*33
o-X ylene 0* 58 2 .1 9
m -Xylene 0*46 2* 34
p-Xy1 en e 0*23 2*44
N it ro b e n z e n e 3*90 2* 94
D im e th y la n i l i n e 1*39 0* 32
K e r r ' s  r e s u l t s  f o r  t h e  i n f l u e n c e  o f  s o l v e n t s  on t h e  v e l o c i t y  
o f  t h e  r e a c t i o n  betw een a l l y l  brom ide and  p y r i d i n e  a r e  g iv e n  
b e lo w . The f i g u r e s  g iv e n  i n  b r a c k e t s  f o r  th e  to l> l«*m ethy l 
e t h e r s  a r e  t h e  d i e l e c t r i c  c o n s t a n t s .
S o lv e n t E l e c t r i c  Moment 100 k* (Mean)
Benzene 0*20 0* 306
C h io ro b en z en e 1*56 0*924
o»Di c h lo ro b e n z e n e 2*25 1*566
m -D ich lo ro b en zen e 1* 48 0*866
p -D io h lo ro b e n z e n e 0 .0 0 0*799
A n is o le - 1*581
o » T o ly l» m e th y l - e th e r (D«C. 3*57) 0*829
m »Toly1-m ethyl e t h e r (D.C* 4*08) 1*108
p - T o ly l - m e th y l  e th e r (D.G* 4*03) 1*103
N it ro b e n z e n e 3*90 10*15
o - N i t r o to l u e n e 3* 75 5*993
m-Nit r o t o lu e n e 4*20 4*841
p - H i t r o t o l u e n e 4*50 6*145
I t  w i l l  b e  se e n  t h a t  h e r e  a d d i t i o n  o f  t h e  s o l v e n t  ( w i th  t h e  
e x c e p t io n s  o f  p - d ie h lo r o b e n z e n e ,  n i t r o b e n z e n e  and m » n i t r o t o l u e i e  
p ro d u c e s  a n  a c c e l e r a t i o n  o f  t h e  r e a c t i o n  i n c r e a s i n g  w i th  th e  
e l e c t r i c  moment o f  t h e  s o lv e n t*  The r e s u l t s  o f  P a t t e r s o n  and  
M ontgom erie , how ever, shew w i th  a  homologous s e r i e s  ( t h e  
a l i p h a t i c  a l c o h o l s )  and  a  s e r i e s  o f  p o s i t i o n  i s o m e r s ( th e  
x y l e n e s )  p r e c i s e l y  th e  r e v e r s e  e f f e c t ,  a  d e c e l e r a t i o n  o f  t h e  
r e a c t i o n  w i th  i n c r e a s i n g  e l e c t r i c  moment* S in c e  d i f f e r e n t  
r e a c t i o n s  a r e  b e in g  c o n s id e re d  t h i s  does n o t  n e c e s s a r i l y  
d i s p r o v e /
-  31
d i s p r o v e  K e r r* s  work, but i t  i s  o f  i n t e r e s t  i n  shew ing th a t  i f  
t h e  e l e c t r i c  moment, a s  seems p r o b a b le ,  h a s  an  i n f l u e n c e  on th e  
v e l o c i t y  o f  a  r e a c t i o n  t h a t  i n f l u e n c e  v a r i e s  from  r e a c t i o n  to  
r e a c t i o n ;  i n c r e a s i n g  e l e c t r i c  moment does n o t  a lw ays a f f e c t  i t  
i n  t h e  same way.
As we h av e  s e e n  t h e  e l e c t r i c  moments o f  th e  oxime 
m o le c u le s  do n o t  seem t o  have  any d i r e c t  c o n n e c t io n  w i th  t h e i r  
v e l o c i t i e s  o f  t  r a n s f o r m a t io n .  C o n s id e r a t io n  o f  th e  meohanism
o f  t r a n s f o r m a t i o n  i s  more f r u i t f u l .  I n  o r d e r  t h a t  a  m o le c u le  
o f  a  -ox im e s h o u ld  change i n t o  a  m o le c u le  o f  an  oc«oxime t h e  
h y d ro x y l  g roup  m ust sw ing round  from i t s  s i s - p o s i t i o n  t o  t h e  
hydrog en  atom  ( a c c e p t in g  H a n tz s c h 's  c o n f i g u r a t i o n s )  t o  t h e  
t r a n s - p o s i t i o n .  a  p r o c e s s  w hich  n e c e s s i t a t e s  r u p t u r e  o f  t h e  
d o u b le  bond be tw een  t h e  n i t r o g e n  and  carbon a tom s and su b seq u en t  
r e - f o r m a t i o n  o f  t h e  d o u b le  bond. The p o s s i b i l i t y  o f  f r e e  
r o t a t i o n  a r i s e s  once t h e  do ub le  bond has  r u p t u r e d .  The 
r a p i d i t y  o f  t r a n s f o r m a t i o n  would t h e r e f o r e  a p p e a r  t o  depend  on 
two m ain f a c t o r s ,  t h e  e a s e  o f  s t a b i l i s a t i o n  o f  t e r c o v a l e n t  
c a rb o n  i n  o r d e r  t o  a l lo w  f r e e  r o t a t i o n  o f  t h e  p a r t s  o f  t h e  
m o le c u le  and  t h e  i n t r a m o l e c u l a r  a t t r a c t i o n s  o r  r e p u l s i o n s  w hich  
r e s u l t  i n  t h e  p r e d i s p o s i t i o n  to  form  th e  oc-compound. T h a t  
such  a  p r e d i s p o s i t i o n  e x i s t s  i s  shewn by t h e  d i s p l a c e m m t  * f  
t h e  e q u i l i b r i u m  p o i n t  so f a r  to w a rd s  a  c o m p le te  p redo m inance  
o f  t h e  o c -fo rm . The c a p a c i t y  o f  a r y l  g ro u p s  f o r  s t a b i l i s i n g  
p o s i t i v e l y /
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p o s i t i v e l y  and  n e g a t i v e l y  charg ed  t e r c o v a l e n t  carbon  i s  
d i s c u s s e d  by In g o ld  (A nn.R ep .1928 , p p .1 2 1 ,  129) and e x t e r n a l  
e v id e n c e  i s  q u o te d  c o n c e rn in g  t h e i r  a b i l i t y  t o  s t a b i l i s e  
n e u t r a l  r a d i c l e s  c u n ta in in g  t e r  c o v a le n t  ca rbo n  e .g .  t h e  t r i a r y l -  
:m e th y ls ,  d i a r a m in y ls  and a r o x y l s  ( i b i d . ,  pp . 150, e t  s e q . ) .
T h e  same th e o r y  seems t o  e x p la in  f a i r l y  s a t i s f a c t o r i l y  t h e  
i n f l u e n c e  o f  s u b s t i t u e n t s  on t h e  v e l o c i t y  o f  t r a n s f o r m a t i o n  o f  
th e  ox im es. I n g o ld  c o n s id e r s  t h a t  t h e  m ost s a t i s f a c t o r y  
c o n c e p t io n  o f  t h e  p o l a r  b e h a v io u r  o f  t h e  p h e n y l  g roup  i s  t h a t  
i t s  m ain e f f e c t  i s  a  t a u t o m e r i c  one o f  e i t h e r  s ig n  ( — T) and  
t h a t  i t  a c t s  by a t t r a c t i n g  o r  r e l e a s i n g  e l e c t r o n s  a c c o r d in g  a s  
t h e  r e a c t i o n  r e q u i r e s  i t ,  i . e .  i t  can a b so rb  an e l e c t r i c  ch a rg e  
o f  e i t h e r  s ig n  p ro d u ce d  by i o n i s a t i o n  on an a t t a c h e d  atom .
T h is  t h e o r y  i s  advanced  a s  an e x p la n a t io n  o f  t h e  w e ll-know n  
e f f e c t  o f  a r y l  r a d i c l e s  i n  s t a b i l i s i n g  s im i l t  a n e a u s ly  t h e  two 
io n s  form ed by i o n i c  d i s s o c i a t i o n  o f  an e th a n e  d e r i v a t i v e  a s  
w e l l  a s  t h e  n e u t r a l  r a d i c l e  form ed i n  n o n - i o n i s i n g  s o l v e n t s
The n e u t r a l  r a d i c l e s  and  th e  i o n s  a r e  r e p r e s e n t e d  t h u s  on tn e
T h e  m e th y l  ca rbo n  in  th e  n e u t r a l  r a d i c l e  ( l )  i s  a f f e c t e d  by two 
f a c t o r s ,  n o rm a l ly  con duc ive  to  i n s t a b i l i t y ,  w hich  a r e
e x e m p l i f i e d /
( e l e c t r o n  • » t € t )  e .g
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e x e m p l i f i e d  a l e o  i n  t h e  two i o n s ,  f i r s t  t h e  in c o m p le te n e s s  o f  
t h e  a c te t t  w hich  a p p l i e s  a l s o  to  th e  p o s i t i v e  io n  (2 )  and 
se co n d  th e  in c o m p le te  s h a r i n g  o f  e l e c t r o n  w hich  a p p l i e s  a l s o  t o  
t h e  n e g a t iv e  io n  ( 3 ) .  Prom t h i s  i t  i s  a rg u e d  t h a t  a  sy s te m  o f  
g ro u p s  w hich  can  s u c c e s s f u l l y  c o u n te r a c t  b o th  o f  t h e s e  f a c t o r s  
o f  i n s t a b i l i t y  s e p a r a t e l y  can  a l s o  n u l l i f y  them to g e th e r *  On 
t h i s  b a s i s  th e  p r o c e s s  g i v in g  s t a b i l i t y  t o  th e  n e u t r a l  r a d i c l e  
i s  e x p re s s e d  t h u s :  " e l e c t r o n - r e l e a s e  from  t h e  a r y l  g ro u p s
p a r t l y  r e p a i r s  t h e  d i s r u p t e d  O c te t  and , i n c i d e n t a l l y ,  t h e  
d i s r u i t  ed dufc le t;  t h e  u n s h a r e d  p a i r  th u s  p a r t l y  form ed i s  
p a r t l y  s h a r e d  by t h e  a r y l  g ro u p s ” • E l e c t r o n * r e l e a s e  (a
t a u to m e r i c  e l e o t r o n  change ) i s  r e f e r r e d  t o  a s  a  f T  e f f e c t  and  
t h e  8 h a r i n g  o f  t h e  p a r t l y  formed d u p le t  (a n  " i n d u c t i v e "  e f f e c t )  
a s  a  —I  e f f e c t *  C o n s id e r  t h i s  in  r e l a t i o n  to  t h e  s t a b i l i s i n g  
o f  t e r c o v a l e n t  carbon  and  d i c o v a le n t  n i t r o g e n  in  a  s u b s t i t u t e d  
benza ldox im e*  n oh
T h e  a s s u m p t io n s  a r e  made t h a t ,  s i n c e  t r a n s f e r  o f  two e l e c t r o n s  
( w i t h  co n seq u e n t  developm ent o f  a  q u in o n o id  s t r u c t u r e )  can o n ly  
t a k e  p l a c e  from  t n e  o r t h o - a n a  p a r a - p o s i t  i o n s ,  a  somewhat 
s i m i l a r  r e s t r i c t i o n  w i l l  appljsi t o  t n e  t r s a i s f e r  o f  one e l e c t r o n  
a n d  t h a t  t h e  s u b s t i t u e n t s  i n  th e  nm cleus a f f e c t  t h e  ca rb o n  i n  
p r e f e r e n c e /
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p r e f e r e n c e  t o  t h e  n i t r o g e n  atom*
C o n s id e r  f i r s t  t h e  c a se  o f  p a r a - s u b s t i t u t i o n .
1 .  X « CHj
I n  t h i s  s u b s t i t u e n t  a l l  t h e  v a le n c y  e l e c t r o n s  o f  th e  
c a rb o n  atom  a r e  s a t u r a t e d  so  t h a t  t h e  -t-T e f f e c t  d i s a p p e a r s  and 
we have o n ly  t h e  —I  e f f e c t ,  t h e  g roup  a c t i n g  a s  a  v e ry  m i ld  
a t t r a c t o r  o f  e l e c t r o n s .
2 .  X s C l .  B r . I .
V i t h  t h e s e  s u b s t i t u e n t s  t h e r e  i s  m a n i f e s t e d  b o th  a  -t-T and  
a  —I  e f f e c t .  S in o e  t h e r e  i s  a  s m a l l e r  p o s i t i v e  f i e l d  i n  t h e  
s h e l l s  o f  t h e  l a r g e r  atom s t n e  -t-T e f f e c t  w i l l  i n c r e a s e  i n  th e  
o r d e r  C l c  B r < . I  i . e .  t h e  i o d in e  atom w i l l  p a r t  w i th  an e l e c t r o n  
more e a s i l y  th an  t h e  b rom ine  atom  and th e  b rom ine  atom  more 
e a s i l y  tn an  t h e  c h lo r i n e ;  on t h e  o t h e r  hand  from t h e  same 
c o n s i d e r a t i o n  t h e  -X e f f e c t  ( t h e  ten d e n cy  to  s h a r e  t h e  p a r t l y  
fo rm ed d u p le t )  w i l l  d e c r e a s e  in  t h e  ordeaf C l >  Br > X .
3 . X -  HO„
Xn t h i s  c a s e  t n e  s u b s t i t u e n t  has  no d i s p o s a b l e  e l e c t r o n s ;  
on t h e  o t h e r  hand a c c e p t in g  th e  f o r m u la t io n  o f  th e  g rou p
+ N O 'iiO
i t  a p p e a rs  t h a t  t h e  p o s i t i v e  charg e  on th e  n i t r o g e n  atom  g iv e s  
a  s t r o n g  a f f i n i t y  f o r  e l e c t r o n s  i . e .  a  v e ry  s t r o n g  -X  e f f e c t .
From t h e s e  c o n s i d e r a t i o n s  one would e x p e c t  s t a b i l i s a t i o n  o f  
t  e r c o v a l e n t  ca rbon  by s u b s t i t u e n t s  to  b e  i n  t h e  o r d e r  
p - C H ^ c  p - C l <  p -B r  < 1  p - I • T h is  i s  b o rn e  o u t  by t h e  r e s u l t s .
A /
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A m o d ify in g  f a c t o r  i s  th e  d ic o v a x e n t  n i t r o g e n  o f  th e  
oxim ino g ro u p .  H ere  we have an e l e c t r o n  s e p t e t .  How n i t r o g e n  
p r e f e r s  a  co m p le ted  o c t e t  to  a  s e p t e t  o r  s e x t e t  ( w i tn e s s  
f o rm a t io n  o f  su c h  compound*as soddm ide and p o ta s s iu m  c a r b a z o le )  
so  t h a t  i t  would be  e x p e c te d  t o  e x e r t  a  s t r o n g  a t t r a c t i o n  f o r  
e l e c t r o n s  on any a d j a c e n t  a tom . T h is  w i l l  mean t h a t  t h e  
i n f l u e n c e  o f  s u b s t i t u e n t s  in  t h e  a r y l  r a d i c l e  w i l l  be m o d if ie d  
t o  w i t h in  c o n s id e r a b ly  n a r ro w e r  l i m i t s .
T h e  f a c t  t h a t  t h e  i n c r e a s e  i n  k from  Cl th ro u g h  Br to  1 
i s  so s t e a d y  l e a d s  one to  conclude  t h a t  t h e  +■ T e f f e c t  i s  th e  
more im p o r ta n t  o f  t h e  two and  h e n c e  to  deduce  t h a t  w i th  a  
n i t r o  g rou p  a s  s u b s t i t u e n t  t h e  v a lu e  o f  k  s h o u ld  be 
c o n s id e r a b ly  d e p re s s e d .  M oreover th e  v a lu e s  o f  k f o r  a  n i t r o  
g ro u p  i n  t h e  m e ta -a n d  p a r a - p o s i t i o n s  would b e  e x p e c te d  t o  be  
p r a c t i c a l l y  i d e n t i c a l ,  a s  i n  fad t  t n e y  a r e .
I n  g e n e r a l  th e  v a lu e s  f o r  m e t a - s u b s t i t  u e n t s  would n o t  be  
e x p e c te d  to  v a ry  much, s i n c e  t h e  -t-T e f f e c t , a s  has a l r e a d y  been  
p o i n t e d  o u t  p ro b a b ly  d i s a p p e a r s  i n  t h i s  p o s i t i o n .  I t  i s  
c o n c e iv a b le  t h a t  in  t h i s  p o s i t i o n  th e  w e lg tt  in g  e f f e c t  o f  th e  
g ro u p  on t r e e  r o t a t i o n  would p la y  a  p a r t .
L i t t l e  can  be s a i d  r e g a r d in g  o r t h o - s u b s t i  t u e n t s  on t h i s  
h y p o t h e s i s  s i n c e  i t  i s  l i k e l y  t h a t  s t e r i c  i n f l u e n c e s  e n t e r  
i n t o  p l a y  i n  t h e i r  o a s e s .  I t  d i e s  seem s i g n i f i c a n t ,  howevergi 
t h a t  t h e  c o n s t a n t  f o r  o - n i t r o -  (2 -b e n z a ld o x im e  i s  so g r e a t l y  
d e p r e s s e d  be low  th a t  o f  o-brom o- {2> -b e n z a ld o x im e .  T h i s  i s  
q u i t e #
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q u i t e  c o n s i s t e n t  w i th  t h e  fo r e g o in g  s p e c u l a t i o n s  s i n c e ,  a s  has  
a l r e a d y  been  p o i n t e d  o u t ,  t h e  +T e f f e c t  i s  n o n - e x i s t e n t  in  
t h e  n i t r o  g ro u p .
I t  has  lo n g  been  known t h a t  t h e  -O -m ethy l e t n e r s  o f  th e  
oximes a r e  e a s i l y  c o n v e r t i b l e  i n t o  th e  c o r re s p o n d in g  oc-O -m ethyl 
iso m e rs  u n d e r  th e  i n f l u e n c e  o f  s l i g h t  t r a c e s  o f  h y d r o c h l o r i c  
a c i d s  and  B rady has  shewn t h a t  th e  r e v e r s e  t r a n s f o r m a t i o n  from  i
o( -  to  /3 -0 - m e th y l  e t h e r s  c an  t a k e  p l a c e  u n d e r  th e  i n f l u e n c e  
o f  u l t r a - v i o l e t  l i g h t ,  b u t  so  f a r  no m easurem ents  have been  
a t t e m p te d  o f  t h e  v e l o c i t y  o f  e i t h e r  o f  t h e s e  changes. I t  
t h e r e f o r e  seemed o f  some i n t e r e s t  t o  d i s c o v e r  w h e th e r  t h e
( 3 -  and  oc-O -m ethyl £  h e r s  t r a n s fo rm e d  in  e th y l  t a r t r a t e  inI
th e  same way a s  t h e  oximes th e m se lv e s  and w h e tn e r  t h e  e f f e c t  on 
t h e  o p t i c a l  p r o p e r t i e s  o f  t h e  e s t e r  was s i m i l a r  to  t h a t  o f  t h e  
o x im es . The b e h a v io u r  i n  e t h y l  t a r t r a t e  o f  t h e  two form s o f  
t h e  O -m ethyl e t h e r s  o f  m -n i t ro b e n z a ld o x im e  and p - n i t r o -  j
; b en za ld o x im e  was t h e r e f o r e  exam ined and i t  was found  t h a t  th e  
t r a n s f o r m a t i o n  o f  th e  O -m ethyl e t h e r  d e r iv e d  from th e^ 3 -> x im e  
i n t o  t h e  O -m ethyl e t h e r  from  t h e  oc-oxim e c o u ld  be f o l lo w e d  in  I 
t h e  same way a s  t h a t  o f  th e  p a r e n t  ox im es, th o u g h  t n e  change  j 
t o o k  p l a c e  ve ry  s lo w ly  in d e e d .  I t  was found  t h a t  t h e  p a r a -  
s u b s t i t u t e d  compound t r a n s fo rm e d  r a t n e r  more s lo w ly  th a n  t n e  1 
m e ta - i s o m e r .  T he  H -m ethyl e t h e r  o f  m -n i t ro b e n z a ld o x im e  was 
a l s o  exam ined; i t  p ro d u ced  c o n s i d e r a b le  e x a l t a t i o n  o f  t n e  
r o t a t i o n /
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r o t a t i o n  o f  e t h y l  t a r t r a t e  but th e  s o l u t i o n  showed no ohange 
o f  r o t a t i o n  o ve r  a  c o n s i d e r a b le  p e r i o d .  The f a c t  t h a t  t h e  
-  and -O -m eth y l e t h e r  have  r e s p e c t i v e l y  t h e  same o r d e r  o f  
s o l v e n t  e f f e c t  a s  t h e  «x -  a n d  f i -  oximes seems a  s i g n i f i c a n t  
i n d i c a t i o n  o f  a  s i m i l a r  s t r u c t u r e *  H i t h e r t o  i t  h a s  n o t  been 
p o s s i b l e  to  a s s i g n  t h e  c o n f i g u r a t i o n s  o f  t h e s e  e t h e r s  and  th e  
d i s t i n g u i s h i n g  p r e f i x e s  <*- and (3 -  d e n o te d  m ere ly  th e  f a c t
breparecL
t h a t  t h e s e  compounds were d es i r e d  from th e  oc- and [}•  oximes 
r e s p e c t i v e l y .  I n  view  o f  th e  r e s u l t s  o f  th e  p r e s e n t  
i n v e s t i g a t i o n  i t  a p p e a rs  t h a t  t h e  s t r u c t u r e s  a r e  d e f i n i t e l y  t h e  
same a s  th o s e  o f  th e  p a r e n t  oximes*
I t  i s  d i f f i c u l t  t o  u n d e r s t a n d  t  he enorm ously  g r e a t e r  
e f f e c t  on th e  r o t a t i o n  o f  e t h y l  t a r t r a t e  o f  f l  -o x im es  a s  
compared w i th  <x-oximes a c c e p t in g  t h e  u s u a l  f o r m u la t i o n  o f  
t h e s e  compounds a s  d i f f e r i n g  o n ly  i n  t h e  p o s i t i o n  o f  a  
h y d ro x y l  group* F o r s t e r  a n d  Dunn (T,/qoc?, 95 - k.2 5 ) fou nd  t h a t  
f t iazom eth an e  r e a c t e d  w i th  o<-oximes tojgive O -m ethyl e t h e r s  
w h i l e  i t  h ad  no a c t i o n  on ^3 -o x im e s .  Taken w i th  G r i f f i t h s  
a n d  I n g o l d ' s  d e m o n s t r a t io n  (T ; 1925, 12V ; /o<?g) o f  t h e  p o s s i b i l i t y  
o f  dyad ta u to m e r ism  be tw een  t h e  norm al oxime and  n i t r o n e  form s, 
t h i s ,  at f i r s t  s i g h t ,  s u g g e s t s  t h e  p o s s i b i l i t y  o f  t h e  -ox im es 
p o s s e s s i n g  a  n o n - h y d r o x y l ic  s t r u c t u r e .  The r e s u l t s  o f  th e  
p r e s e n t  work w i th  th e  oxime e th e r s  seem to  i n d i c a t e ,  how ever, 
t h a t  t h e  m echanism  o f  t r a n s f o r m a t i o n  in v o lv e s  a  norm al oxime 
s t r u c t u r e ^ o r  r a t h e r  e x c lu d e s  an i s o -o x im e  o r  n i t r o n e  s t r u c t u r e .
B r a d y /
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B rady  and  G o ld s te in  (T^mb,»2S i r i s ) h av e  shewn t h a t  i n  g e n e r a l  
f i  -o x im es  h a v e  much lo w e r  d i s s o c i a t i o n  c o n s t a n t s  tnahaL-oxim es; 
t h i s  m igh t p o s s i b l y  e x p la m j^ h e i r  f a i l u r e  to  form  O-m ethyl 
e t h e r s  w i th  d iazo m e th an e  i n  v iew  o f  i t s  w ell-know n p r e f e r e n c e  
f o r  more a c i d i c  compounds.
A n o tn e r  p o i n t  t o  be  d i s c u s s e d  i s  th e  c a t a l y s i s  o f  t h e  
r e a c t i o n  by i m p u r i t i e s  i n  t h e  e t h y l  t a r t r a t e s .  P a t t e r s o n  and 
IIBMillan (T.)iho2)<^ z> ioi*a) h a v e  shewn t h a t  p u r i f i c a t i o n  o f  t h e  
efthyl t a r t r a t e  by r e p e a t e d  f r a c t i o n a l  d i s t i l l a t i o n s  re d u c e *  t h e  
v e l o c i t y  o f  t r a n s f o r m a t i o n  v e ry  r a p i d l y .  I n  th e  c a s e  o f  
(?> -p ip e ro na ldox im e , f o r  exam ple, t h e y  found  t h a t  i n  e t h y l  
t a r t r a t e  " tw ic e  d i s t i l l e d "  t h e  c o n s t a n t  was 0*689, i n  t h e  e s t e r  
" t h r e e  t im e s  d i s t i l l e d "  0*352 and i n  e s t e r  " f o u r  t im e s  
d i s t i l l e d "  0*150. T h e y  a l s o  shewed t h a t  a d m ix tu re  o f  m in u te  
q u a n t i t i e s  o f  a l c o h o l  d id  n o t  m a t e r i a l l y  a f f e c t  t h e  c o n s t a n t .  
The e th y l  t a r t r a t e  u se d  i n  t h i s  work h a s  u s u a l l y  been  p r e p a re d  
by t h e  h y d r o c h l o r i c  a c i d  s a t u r a t i o n  method so  t h a t  th e  most 
l i k e l y  i m p u r i t i e s  a r e  t r a c e s  o f  a h c o h o l ,  w a te r ,  h y d r o c h l o r i c  
a c i d  and  p o s s i b l y  e th y l  c h lo r i d e .  I n  t h e  p r e s e n t  work a 
specim en  o f  e t h y l  tHsit r a t e  was p r e p a re d  by  P ran k  l a n d  and 
A s t o n ' s  c o n t in u o u s  method in  t h i c h  t h e r e  i s  no p o s s i b i l i t y  o f  
a c c e s s  o f  h y d r o c h l o r i c  a c i d  t o  th e  e s t e r .  P u r i f i c a t i o n  was 
c a r r i e d  to  a p p ro x im a te ly  th e  same d e g re e  a s  t h a t  o f  th e  f i r s t  
b a t c h  o f  th e  e s t e r  (by an e q u a l  number o f  d i s t i l l a t i o n s )  and  
i t /
i t  was found  t h a t  m - n i t r o -  f i  -b e n s a ld o x im e  t r a n s f o r m e d  r a t h e r  
mpre r a p i d l y  i n  i t  th a n  i n  t h e  e s t e r  p r e p a r e d  by t h e  o th e r  
m ethod: t h e  c o n s t a n t  found was 1*75 a s  compared w i th  1*27.
I t  i s  w ell-know n t h a t  t r a c e s  o f  h y d r o c h l o r i c  a c i d  a c c e l e r a t e  
th e  t r ' a n s f o r m a t i o n  o f  (3-ox im es t o  oc-oximes b u t  from  t h e  
above  f i g u r e s  i t  would a p p e a r  t n a t  t h e r e  i s  a  n e g l i b l e  amount 
p r e s e n t  i n  e t h y l  t a r t r a t e  p r e p a r e d  by th e  s a t u r a t i o n  method 
a f t e r  i t  h a s  u n d e rg o n e  two o r  t h r e e  f r a c t i o n a l  d i s t i l l a t i o n s  
and  in  v iew  o f  t h e  g r e a t  d i f f i c u l t y  o f  rem oving th e  l a s t  
t r a c e s  o f  m o is tu r e  from e th y l  t a r t r a t e  i t  seems n o t  u n l i k e l y  
t h a t  t h i s  i s  t h e  c a t a l y s i n g  i n f lu e n c e  in  t h e s e  t r a n s f o r m a t i o n s  
T h i s  c o n je c t u r e  g a in s  some s u p p o r t  from t h e  o b s e r v a t i o n  o f  
P a t t e r s o n  and  M ontgom erie ( l o c .  c i t . ) the* w a te r  e x e r t s  an 
a c c e l e r a t i n g  i n f l u e n c e  on t h e  t r a n s f o r m a t io n  o f  a n is a ld o x im e  
i n  e th y l  t a r t r a t e  a p p ro x im a te ly  s i x t y  t im e s  t h a t  o f  e th y l  
a l c o h o l ,  w h i le  m e th y l  a l c o h o l  w hich  i s  i n t e r m e d i a t e  in  
c h a r a c t e r  a c c e l e r a t e s  i t  a p p ro x im a te ly  t h r e e  t im es  a s  much a s  
e t h y l  a l c o h o l .  T h e  r e l a t i v e  f i g u r e s  a r e :
1000 k 
Ho d i l u e n t  1»745
Wat e r  8* 26
M ethy l a l c o h o l  2*07 
S t h y l  a l c o h o l  1*86
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In  g e n e r a l  i t  i e  found  d i f f i c u l t ,  i f  n o t  a c t u a l l y  
im p o s s ib l e ,  t o  p r e p a r e  [i -o x im es  from o r t h o - s u b s t i t u t e d
oc -b e n z a ld o x im e s  th ro u g h  th e  h y d ro o H o r id e s .  Thus no one has
y e t  su c c e e d e d  i n  p r e p a r i n g  t h e  - m o d i f i c a t i o n s  o f  o - i o d o - ,  
o -a m in o - ,  o -h y d ro x y - ,  o -m ethoxy- n o r  o -m e th y l-b e n z a ld o x im e s  i n
s p e c i a l  m ethod f o r  i t s  p r e p a r a t io n *
Bo I l f  u s  (3rr., 159^  *5 19/a) m en tio n s  t h a t  he  found  i t  im p o s s ib le
i t  seemed w o rth  w h i le  t o  r e i m v e s t i g a t e  t n e  m a t t e r  a p p ly in g  
some o f  th e  newer m ethods o f  Brady and h i s  co-w orkers*
I t  was d e c id e d  to  p r e p a r e  o -m e th y lb e n z a ld e h y d e  by th e  
G r ig n a rd  r e a c t i o n  on e t h y l  o r th o  format e a c c o r d in g  to  t h e
Q rth o fo rm io  e s t e r  was p r e p a re d  by t h e  method g iv en  in  O rg a n ic  
S y n th e s i s  £ ,  55* T h e  G r ig n a rd  r e a c t i o n  was c a r r i e d  o u t  a s  
fo l lo w s*  o -b ro m o to lu e n e  (17*1 g * ) ,  d ry  magnesium t u r n i n g s  
( 2*4  g * ) and  an h yd ro us  e t n e r  (50  c . c . )  w ere warmed | |« n t l y  
t o g e t h e r  in  a f i a s k  f i t t e d  w i th  a  r e f l u x  c o n d e n se r .  When t h e  
r e a c t i o n  a p p e a re d  t o  b e  o v e r  o r th o f o rm ic  e s t e r  (14*8 g * ) was 
added* T h e  m ix tu r e  was th e n  h e a t e d  f o r  t h r e e  h o u rs  on th e  
w a te r  b a th .  I t  was t h e n  th o ro u g h ly  shaken  w i th  i c e  w a te r  t o
decompose t h e  a d d i t i v e  compound, t h e  e t h e r e a l  l a y e r  c o n ta in i n g  
t h e /
t h i s  way; o - c h l o r o -  -b en z a ld o x im e  i s  o b t a i n a b l e  o n ly  w i th  
ex trem e  d i f f i c u l t y  and o-brom o- -b e n z a ld o x im e  r e q u i r e s  a




t h e  a c e t a l  s e p a r a t e d  an d  t h e  e t h e r  d i s t i l l e d  o f f .  The 
r e s i d u a l  o i l  was h e a t e d  u n d e r  r e f l u x  f o r  f i f t e e n  m in u te s  w i t h  
t h r e e  t im e s  i t s  volume o f  5 S’, h y d r o c h l o r i c  a c i d  to  h y d ro ly s e  
t h e  a c e t a l .  T h e  a ld e h y d e  l a y e r  was th e n  ru n  i n t o  c o n c e n t r a t e d  
sodium  b i s u l p h i t e  s o l u t i o n  and w e l l  shaken  w i th  i t ,  th e  
r e s u l t i n g  b i s u l p h i t e  compound f i l t e r e d  o f f ,  washed w i th  e t h e r  
and  d r i e d  (1 2  g . •  55^ y i e l d  on o r th o f o rm ic  e s t e r  u s e d ) .  I t  
was th e n  decomposed w i th  sodium  c a r b o n a te  s o l u t i o n ,  t h e  
a ld e h y d e  s e p a r a t e d  by s team  d i s t i l l a t i o n  and ox im a ted  i n  th e  
u s u a l  way u s in g  e x c e ss  o f  c a u s t i c  soda  to n e u t r a l i s e  t h e  
h y d ro x y lam in e  h y d r o c h lo r id e  and  form t h e  sodium  s a l t  o i  t h e  
oxime w hich  was th e n  decomposed by ca rbon  d io x id e .  The d r i e d
j
oxime was r e c r y s t a l l i s e d  from  p e t ro le u m  e th e r*  Y ie ld  5*1 g .
K* p . 47° -  48°.
A l i t t l e  ox th e  o(«oxime was d i s s o l v e d  i n  d ry  c h lo ro fo rm  
and  t h e  s o l u t i o n  s a t u r a t e d  a t  room t  e m p e ra tu re  w i th  d ry
j
h y drogen  c h lo r id e *  i t  t h e  t im e  h a r d ly  any p r e c i p i t a t e  form ed f
|
but a  c o n s i d e r a b le  q u a n t i t y  s e p a r a t e d  o u t  when th e  s o l u t i o n  j
was l e f t  f o r  some t im e .  T h e  s o l i d  was f i l t e r e d  o f f  and  washed j
f
on t h e  f i l t e r  p a p e r  w i th  d ry  c h lo ro fo rm . A f t e r  d r y in g  on j
o
p o ro u s  p l a t e  in  a i r  i t  was found t o  s o f t e n  a t  111 and  m e l t  w i th !
o o
d e c o m p o s i t io n  a t  125 -  126. On t  r e a tm e n t  w i t h  sodium
o o
c a r b o n a t e  s o l u t i o n  i t  gave  a s o l i d  m .p .4 5  •  46 •  unchanged  j
oL •o x im e . The c h lo ro fo rm  m o the r  l i q u o r  from  w h ich  t h e  j






h y d r o c h l o r i d e  came down was e x t r a c t e d  w i th  2 N. c a u s t i c  soda  
s o l u t i o n ,  t h e  a l k a l i n e  l a y e r  s e p a r a t e d  and  s a t u r a t e d  w i th  
carbon  d io x id e .  A s m a l l  amount o f  unahanged  oxime was a g a in  
o b ta in e d .  The same r e s u l t  was o b ta in e d  a t  z e ro  and  a t  40° •
A s o l u t i o n  o f  th e  o( •  oxime i n  b en zen e  was s a t u r a t e d  w i th  
d ry  hydrogen  c h l o r i d e  a t  t h e  b o i l i n g  p o in t  o f  th e  s o l u t i o n .
i
At t h i s  t e m p e r a tu r e  no h y d r o c h lo r id e  s e p a r a t e d  o u t  b u t  i t  was
0
o b t a i n e d  on c o o l in g .  I t  h ad  s o f t e n i n g  p o i n t  114^ m. p . (decompjj
0 0 ! 
125 -  126. On t r e a t m e n t  w i th  sodium  c a rb o n a te  s o l u t i o n  i t
o jgave  a  s o l i d  m .p . 44 • The b enzene  m other l i q u o r  was t r e a t e d .(
i n  t h e  m anner p r e v i o u s ly  d e c o r ib e d  f o r  th e  b h lo ro fo rm  m other 
l i q u o r  w i th  t h e  same r e s u l t .
I
The o (-ox im e  was su sp en d ed  in  c o n c e n t r a t e d  h y d r o c h l o r i c  
a c i d  and  hyd ro gen  c h l o r i d e  p a s s e d  i n t o  s a t u r a t i o n .  T h e  
h y d r o c h l o r i d e  form ed seemed to  be I n s o l u b l e  i n  t h e  a c i d .  The 
r e a c t i o n  m ix tu r e  was p o u red  i n t o  e x c e s s  o f  sodium  c a r b o n a te
j
s o l u t i o n  and  th e  p r e c i p i t a t e d  oxime f i 3 t  e re d  o f f  and  d r i e d .  j
M. p .  48° r
j
Do11f u s f r e s u l t s  t h e n  seemed to  be co n firm ed .
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SUMMARY
T h e  i n f l u e n c e  o f  s u b s t i t u e n t s  on t h e  v e l o c i t y  o f  
t r a n s f o r m a t i o n  o f  a ro m a t ic  a ld e x im e s  h a s  been i n v e s t i g a t e d ,  
c e r t a i n  r e g u l a r i t i e s  o b se rv e d  i n  th e  e f f e c t  o f  th e  p o s i t i o n  o f  
t h e  s u b s t i t u e n t s  and an  e x p la n a t io n  o f  th e s e  s u g g e s te d .
I t  has  b een  found p o s s i b l e  t o  fo l lo w  t h e  t r a n s f o r m a t i o n  1
o f  t h e  o xy g en -m eth y l e t h e r s  o f  m - n i t r o -  and p-n itro -benza ldox im eB  
p o l a r i m e t r i c a l l y  by t h e  m ethod u se d  f o r  t h e  oximes th e m s e lv e s .  
T h e  r s u l t s  o b t a in e d  seem to  have  an im p o r t a n t  b e a r i n g  on t h e  
q u e s t i o n  o f  th e  c o n f i g u r a t i o n s  o f  t h e s e  compounds.
An a t t e m p t  h a s  been  made to  fo l lo w  th e  t r a n s f o r m a t i o n  o f  
th e  a c e t y l  d e r i v a t i v e s  o f  b en za ld o x im e . j;
D o l l f u s * s t a te m e n t  t h a t  t n e  fi •o x im e  o f  o -m e th y l-  jj
^ •b e n z a ld o x im e  can n o t  be  p r e p a r e d  from  th e  <*-oxiae  t h r o u g h  t h e  I
h y d r o c h l o r i d e  h a s  been r e i n v e s t i g a t e d  and  c o n f irm ed . I
BXmiMBHTAI, D g  AILS AJJD BATA.
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m - n i t r o b e n z a ld e h v d e .  P o ta s s iu m  n i t r a t e  ( 2 0 g . ) was 
d i s s o l v e d  i n  e x c e s s  o f  c o n c e n t r a te d  s u l p h u r i c  a c i d  ( 50 c . c . )  
i n  a  b e a k e r .  The s o l u t i o n  was c o o le d  below  10° and 
b e n z a ld e h y d e  (2 0 g . )  added  in  v e ry  s m a l l  q u a n t i t i e s  a t  a  t im e  
from  a d ro p p in g  f u n n e l ,  t h e  m ix tu r e  b e in g  w e l le d  s t i r r e d  a l l  t h e  
t im e  and  i t s  t e m p e r a tu r e  k e p t  below 15° . A f t e r  a b o u t  one 
q u a r t e r  o f  t h e  b e n za id e h y d e  had  been added th e  m ix tu r e  became 
p a s t y  and  rem a in ed  so u n t i l  t h e  end o f  t h e  p r e p a r a t i o n .  A f te r  
a l l  had  been  added  t n e  r e a c t i o n  m ix tu re  was a l lo w e d  to  s t a n d  
f o r  an  h o u r  and th e n  p ou red  on i c e .  The s o l i d  o b t a in e d  was 
f i l t e r e d  o f f  and p r e s s t d  w e l l  to  remove o i l . .  I t  was th e n  
t r a n s f e r r e d  t o  a b e a k e r  and m ixed th o r o u g h ly  w i th  sodium  
c a r b o n a te  s o l u t i o n  to  remove any b e n z o ic  and n i t r o b e n z o i c  a c i d s ,  
f i l t e r e d  a g a in ,  washed w e l l  w i th  w a te r ,  d r i e d  on p o ro u s  p l a t e  
and  r e c r y s t a l l i s e d  from ca rb o n  t e t r a c h l o r i d e .  Y ie ld  15g.
(53j£ o f  th e o r y )  m .p . 56°-58°. I t  i s  im p e r a t i v e  t h a t  $he 
t e m p e r a tu re  o f  n i t r a t i o n  b e  k e p t  w e l l  down o r  t h e  y i e l d  i s  v e ry  
g r e a t l y  d im in is h e d .
The p rep a ra t io n  o f  t h e  cn. -  and  (}> -ox im es i s  d e s c r i b e d  
s u b s e q u e n t ly .
m - n i t ro b e n z a ld e h y d e  was t h e  s t a r t i n g  p o in t  f o r  t h e  
p r e p a r a t i o n  o f  t h e  m - h a l o g e n - s u b s t i t u t e d  b e n z a ld e h y d e s .
R e d u c t io n  w i th  s ta n n o u s  c h l o r i d e  and h y d r o c h l o r i c  a c i d s  w i th o u t  
i s o l a t i o n  o f  t h e  a m in o -a ld e h y d e , fo l lo w e d  by d i a z o t i s a t i o n  
and  3andm eyervs r e a c t i o n  w i th  cuprous  c h l o r i d e  o r  
b r o m id e /
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brom ide  gave r e s p e c t i v e l y  m -c h lo ro b e n z a ld e h y d e  and  m-bromo- 
:b 4 n za ld e h y d e  ( c . f .  E in h o rn  and  G ernsheim , A n na len , 2 8 4 . 1 4 1 .)
m -brom obenzaldehyde. m -n i t ro b e n z a ld e h y d e  ( 4 0 g . )  was 
t r e a t e d  w i th  a  s o l u t i o n  o f  s ta n n o u s  c h l o r i d e  ( I 8 0 g . ) i n  
c o n c e n t r a t e d  h y d r o c h l o r i c  a c i d  (240 c . c . ) i n  s m a l l  q u a n t i t i e s  
a t  a  t im e .  The r e a c t i o n  b e g in s  a t  30-40° b u t  soon  becomes so 
v ig o r o u s  t h a t  e x t e r n a l  c o o l in g  m ust be a p p l i e d .  ( The r e a c t i o x  
i s  com ple te  when a  s o l u t i o n  o f  m e rc u r ic  c h l o r i d e  i s  no lo n g e r  
r e d u c e d ,  th oug h  to  a t t a i n  t h i s  i t  may be n e c e s s a r y  to  b o i l  t h e  
r e a c t i o n  m i x t u r e . )  On c o o l in g  t h e  s o l u t i o n  a  r e d  p r e c i p i t a t e  
i s  o b t a in e d  w h ich  E in h o rn  and  Gernsheim  t h i n k  i s  p r o b a b ly  th e  
t i n  s a l t  o f  t h e  a m in o -a ld e h y d e .  D i s r e g a r d in g  t h i s  p r e c i p i t a t e
t h e  r e a c t i o n  m ix tu r e  was d i l u t e d  w i t h  a b o u t  100 c . c .  w a te r  and  
c o o le d  below  z e ro  in  a  f r e e z i n g  m ix tu r e .  A c o ld  aqueous  
s o l u t i o n  o f  sodium  n i t r i t e  (18*5g. i n  80 c . c .  w a te r )  was th e n  
r u n  i n  w i th  c o n t i n u a l  s t i r r i n g  and  a d d i t i o n  o f  c ru s h e d  i c e .  
K eantim e a  s o l u t i o n  o f  c u p ro u s  brom ide was p r e p a r e d  by b o i l i n g  
up t o g e t h e r  u n t i l  th e  s o l u t i o n  became c o l o u r l e s s ,  cop per  
s u l p h a t e  (4 0 g « ) ,  p o ta s s iu m  brom ide  ( lO O g .) ,  s u l p h u r i c  a c i d  (35g.) 
f i n e l y  c u t  co pper  f o i l  ( 6 4 g . )  and  250 c . c .  w a te r .  The r e a c t i o n  
m ix tu r e  c o n ta in i n g  t h e  d iazon iu m  c h l o r i d e  was g r a d u a l l y  ru n  i n t o  
t h e  b o i l i n g  cup rou s  b rom ide  s o l u t i o n .  A f t e r  t h e  ream t£on  was 
co m p le te  t h e  m ix tu r e  was s u b j e c t e d  t o  s te am  d i s t i l l a t i o n  when 
t h e  m -brom obenzaldehyde was o b t a in e d  a s  a  heavy y e l lo w  o i l .
I t  was e x t r a c t e d  w i t h  e t h e r ,  th e  e t h e r  removed a n d  th e  
b i s u l p h i t e  compound made i n  t h e  u s u a l  way. D eco m p o sit io n  o f  
t h e  b i s u l p h i t e  compound was e f f e c t e d  w i th  sodium c a r b o n a te
s o l u t i o n /
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s o l u t i o n  and  t h e  a ld e h y d e  r e c o v e r e d  by s team  d i s t i l l a t i o n .  I t  
was s e p a r a t e d  from  t h e  d i s t i l l a t e  w i th  the  a i d  o f  a  l i t t l e  e t h e r  
d r i e d  o v e r  c a lc iu m  c h l o r i d e ,  t h e  e t h e r  removed a n d  t h e  r e s i d u a l  
a ld e h y d e  d i s t i l l e d  u n d e r  re d u c e d  p r e s s u r e .  I t  was c o l l e c t e d  
a t  114-118° u n d e r  20 m.m. p r e s s u r e .  Y ie ld  27g. (55#  o f  t h e o r y )  
T h e  p re p a z ' t io n  o f  t u e  oximes i s  d i s c u s s e d  s u b s e q u e n t ly .  
m -c h lo ro b e n z a ld e h y d e .  m - n i t ro b e n z a ld e h y d e  ( lO O g .) was 
r e d u c e d  w i th  a  s o l u t i o n  o f  s ta n n o u s  c h lo r i d e  (4 5 0 g .)  in  
c o n c e n t r a t e d  h y d r o c h l o r i c  a c i d  (600 c . c . )  a s  d e s c r i b e d  abo ve . 
W ithou t i s o l a t i o n ,  th e  am in o -a ld e h y d e  was d i a z o t i s e d  w i th  46g. 
sodium  n i t r i t e  i n  aqueous s o l u t i o n .  The d iazon iu m  s o l u t i o n  was 
t h e n  added  to  a  b o i l i n g  h y d r o c h l o r i c  a c i d  s o l u t i o n  o f  cuprous  
c h l o r i d e  made by d i s s o l v i n g  copper c a r b o n a te  (7 0 g . )  i n  h y d ro ­
c h l o r i c  a c i d  and  r e d u c in g  w i th  s u lp h u r  d io x id e .  I s o l a t i o n  o f  
t h e  a ld e h y d e  was e f f e c t e d  a s  d e s c r ib e d  above. W ith  t h i s  e x c e p t io n  
t h a t  t h e  a ld e h y d e  o b ta in e d  from d e c o m p o s i t io n  o f  t h e  b i s u l p h i t e  
compound was o x im a ted  w i th o u t  d i s t i l l a t i o n .
p - n i t r o b e n z a ld e h y d e ,  p -c h lo ro b e n z a ld e h y d e  and p-b rom o- 
:b e n z a ld e h y d e  w ere  p r e p a re d  by o x id a t io n  o f  t h e  c o r r e s p o n d in g  
p - s u b s t i t u t e d  t o lu e n e s  e i t h e r  by chromyl c h l o r i d e  ( X t a r d ’s 
r e a c t i o n )  o r  by chrom ic a n h y d r id e  a n d  s u l p h u r i c  a c i d  in  p r e s e n c e  
o f  a c e t i c  a n h y d r id e  and g l a c i a l  a c e t i c  a c i d  ( c . f .  T h ie l e  and 
W in te r ,  A nna len , 311. 3 5 3 ) .  o -b rom obenza ldehyde  was a l s o  
p r e p a r e d  by t h e  l a t t e r  m ethod ( c . f .  B rady , Cosson and Roper 
T . ,  1925, 1 2 7 . 2429).
p - n i t r o b e n z a l d e h y d e /
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p - n i t r o b e n z a x d e h y d e .  A c e t i c  a n h y d r id e  ( 8 0 g . ) ,  g l a c i a l  
a c e t i c  a c i d  ( 8 0 g . ) ,  c o n c e n t r a t e d  s u l p h u r i c  a c i d  (3 0 g .)  and  
p - n i t r o t o l u e n e  ( l O g . ) w ere  mixed in  t h e  o r d e r  named and  th e  
s o l u t i o n  c o o le d  to  zero* A s o l u t i o n  o f  chrom ic  a n h y d r id e  
(2 0 g .)  i n  g l a c i a l  a c e t i c  a c i d  was th e n  s lo w ly  added  w ith  
th o ro u g h  s t i r r i n g ,  t h e  t e m p e r a tu r e  o f  t h e . r e a c t i o n  m ix tu re
, O o
b e in g  k e p t  w i th in  th e  l i m i t s  0*10* A f t e r  a l l  had  been added 
t u e  m ix tu r e  was a l lo w e d  to  a ta n d  f o r  ab o u t an h o u r  and  th en  
p o u red  on i c e .  The p - n i t r o b e n z p l i d e n e  d i a c e t a t e  was f i l t  e re d
o f f  and  r e c r y s t a l l i s e d  from s p i r i t .  Y ie ld  13-5o.of p u re
o «
p r o d u c t  m .p. 125 ( p r a c t i c a l l y  t h e o r e t i c a l  y i e l d ) .  I t  was
found  b e s t  t o  h y d r o ly s e  t h e  d i a c e t a t e  by b o i l i n g  w i th  30#
s u l p h u r i c  a c i d ,  s te am  d i s t i l l i n g  o u t  t h e  a ld e h y d e  c o n t in u o u s ly .
T h is  gave  v e ry  p u re  p - n i t r o b e n z a ld e h y d e  ra.p.
o -b rom obenza ldehyd e  was p r e p a r e d  by o x i d a t i o n  o f  o-bromo*
: t o lu e n e  by t h e  above m ethod u s in g  th e  same q u a n t i t i e s .  The
o -b ro m o b e n z y lid e n e  d i a c e t a t e  form ed g av e , w i th  one c r y e t a l l i s -
o o
: a t i o n  from  s p i r i t ,  m .p . 64*86. I t  was h y d ro ly s e d  by b o i l i n g  
w i t h  t h r e e  t im e s  i t s  w e ig h t  o f  co n cen t r a t e d  h y d r o c h l o r i c  a c i d  
f o r  two and  a  h a l f  h o u r s .  The m ix tu r e  was th e n  a l lo w e d  to  
c o o l ,  d i l u t e d  w i th  w a te r  and  e x t r a c t e d  w i th  e t h e r .  Prom th e  
e x t r a c t ,  on d i s t i l l i n g  o f f  t h e  e t h e r ,  th e  c ru d e  a ld e h y d e  was 
o b ta in e d  a n d  im m e d ia te ly  o x im a ted . Prom lOg. o -b ro m o to lu en e  
t h e r e  was o b t a i n e d  t n r e e  to  fo u r  grams o f  p u re  cX - oxime. 
p -b ro m o b e n z a ld e h y d e /
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p -b rom o benza ldehyd e . p -b ro m o to lu e n e  ( p r e p a r e d  by th e  
method g iv e n  in  "O rgan ic  S y n th e se s "  V o l .5) was o x id i s e d  w i th  
chromyl c h l o r i d e .  p -b ro m o to lu e n e  (5 0 g .)  i n  carb on  d i s u l p h id e  
( 6 0 g .)  was t r e a t e d  v e ry  g r a d u a l ly  w i th  chromyl c h lo r i d e  (lO O g.) 
i n  ca rb o n  d i s u l p h i d e  ( 4 0 0 g . ) The r e a c t i o n  m ix tu r e  was a l lo w e d  
t o  s t a n d  f o r  t h r e e  days and th e  s o l i d  w hich  s e p a r a t e d  was 
f i l t e r e d  o f f  and washed w i th  carbon  d i s u l p h id e  t i l l  t h e  w ash ings  
w ere  c o l o u r l e s s .  The d ry  s o l i d  was th en  added g r a d u a l ly  to  
a b o u t  two l i t r e s  i c e  w a te r  which was s a t u r a t e d  w i th  s u lp h u r  
d io x id e  im m e d ia te ly  a l l  t h e  compound^ had  been  added i n  o r d e r  
t o  re d u c e  any chrom ic  a c i d .  A h eavy  o i l  s e p a r a t e d  and  was 
e x t r a c t e d  w i th  e t h e r .  The e t h e r  was d i s t i l l e d  o f f  from th e  
e x t r a c t  and  t h e  r e s i d u e  t r e a t e d  w i t h  c o n c e n t r a t e d  sodium 
b i s u l p h i t e  s o l u t i o n .  On decom posing t h e  b i s u l p h i t e  compound 
form ed and  s team  d i s t i l l i n g  t h e  a ld e h y d e  was o b ta in e d .  I t
o
c r y s t a l l i s e d  from  a lc o h o l  i n  g l i s t e n i n g  p l a t e s  m .p . 57. Y ie ld  
24g. (44# o f  t h e o r y ) .
p - c h lo r o b e n z a ld e h y d e  was p r e p a r e d  in  t h e  same way by 
t r e a t i n g  p « c h lo r o to lu e n e  ( l5 g )  in  carbon  d i s u l p h i d e  (60 c . c . ) 
w i th  chrom yl c h l o r i d e  ( 2 5 g . )  in  ca rb o n  d i s u l p h id e  (200 c . c . )
i
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P r e p a r a t i o n  o f  & -  a ld o x im e s .  The o ( -a ld o x im e s  w ere  
p r e p a r e d  by i n t e r a c t i o n  o f  t h e  s u b s t i t u t e d  b e n z a ld e h y d e  w i th  
h y d ro x y lam in e  i n  n e i t r a l  o r  a l k a l i n e  s o l u t i o n .  The p r e p a r a t i o n  
o f  o< -b e n z a ld o x im e  ( d e s c r i b e d  l a t e r )  i s  an  example o f  
p r e p a r a t i o n  i n  n e u t r a l  s o l u t i o n .  Sodium a c e t a t e  may conveniently  
b e  u se d  i n s t e a d  o f  sodium  c a rb o n a te  f o r  n e u t r a l i s a t i o n  o f  t h e  
h y d ro x y lam in e  h y d r o c h l o r i d e ;  t h i s  was done i n  t h e  p r e p a r a t i o n  
o f  p - n i t r o b e n z a ld o x im e .  The a l t e r n a t i v e  m ethod c o n s i s t s  in  
su s p e n d in g  th e  a ld e h y d e  i n  e x c e s s  o f  2N. c a u s t i c  Boda s o l u t i o n ,  
( s u f f i c i e n t  to  n e u t r a l i s e  t h e  h y d ro x y lam in e  h y d r o c h lo r id e  and  
form t h e  sodium  s a l t  o f  t h e  o x im e .) and  a d d in g  an  aqueous 
s o l u t i o n  o f  h y d ro x y lam in e  h y d r o c h lo r id e  w i th  c o n s ta n t  s h a k in g  
and  g e n t l e  warming, i f  n e c e s s a r y ,  t i l l  a  homogeneous s o l u t i o n  
i s  o b ta in ed *  At t h i s  s t a g e  any  im p u r i ty  can be e x t r a c t e d  w i th  
e t h e r  l e a v in g  a  s o l u t i o n  o f  th e  sodium s a l t  o f  t h e  oxime from  
w hich  t h e  f r e e  oxime i s  o b ta in e d  by d e c o m p o s i t io n  w i th  ca rb o n  
d io x id e .  T h is  method o f  p r e p a r a t i o n  was a p p l i e d  to  o - f m-, 
and p -b ro m ob en za ld ox im es , m- and  p -o h lo ro b e n z a ld o x im e s  and  
p - t o l y l a l d o x i m e .  The y i e l d s  a r e  good and  th e  oxim es o b ta in e d  
v e ry  p u re .
P r e p a r a t i o n  o f  |3 - a l d o x i m e s .  The m ethods u s e d  f o r  t h e  
c o n v e r s io n  o f  t h e  c*-ox im es i n t o  th e  ^ 3 - i s o m e r id e s  depended on 3 
t h e  i n t e r m e d i a t e  fo rm a t io n  o f  a  h y d r o c h l o r i d e .  D unstan and  
T h o l e 's  m ethod i s  o u t l i n e d  s u b s e q u e n t ly  ( v i d e  ben za ld o x im e  
p .  I f i K.). More o f t e n  t h e  h y d r o c h l o r i d e  was form ed by p a s s in g  
d r y /
d ry  h y d r o g e n c h lo r id e  to  s a t u r a t i o n  i n t o  a  c h lo ro fo rm  s o l u t i o n  
o f  t h e  c* -ox im e when t h e  h y d r o c h lo r id e  was p r e c i p i t a t e d .  The 
h y d r o c h lo r id e  was th e n  decomposed e i t h e r  w i th  sodium  c a rb o n a te  
s o l u t i o n ,  i n  w hich  c a se  t h e  f r e e  fb  -ox im e  i s  o b t a in e d ,  o r  w i th  
e x c e s s  o f  2H. c a u s t i c  soda  s o l u t i o n ,  when a  s o l u t i o n  o f  t h e  
s o d io -  fb -ox im e r e s u l t s  from  w hich  t h e  f r e e  oxime i s  o b ta in e d  by 
d e c o m p o s i t io n  w i th  carbon d io x id e .  The fo rm er  m ethod was 
a p p l i e d  to  th e  t h r e e  n i t r o b e n z a ld o x im e s  and  th e  l a t t e r  t o  a l l  
t h e  o t h e r  oxim es exam ined. An e x c e p t io n a l  c a s e  i s  t h a t  o f  
o -b rom obenza ldox im e . When a  c h lo ro fo rm  s o l u t i o n  o f  t h i s  
ck -oxim e i s  s a t u r a t e d  w i t h  h y d ro g en jc h lo r id e  no h y d r o c h lo r id e  
i s  p r e c i p i t a t e d .  On e x t r a c t i o n  w i th  2N. c a u s t i c  soda  s o l u t i o n  
and  s a t u r a t i o n  o f  th e  a l k a l i n e  e x t r a c t  w i th  ca rb o n  d io x id e  t h e  
fb -ox im e was o b ta in e d .
ok -b e n z a ld o x im e  was p r e p a r e d  by t h e  f o l lo w in g  m ethod. 
H ydroxylam ine  h y d r o c h lo r id e  (3  m o l s . ) was d i s s o l v e d  i n  w a te r  and  
a  c o n c e n t r a t e d  s o l u t i o n  o f  sodium c a r b o n a te  added  t i l l  t h e r e  was 
no f u r t h e r  e f f e r v e s c e n c e .  B enza ldehyde  (1 m o l . )  was th en  added  
a n d ,  a s  r a p i d l y  a s  p o s s i b l e ,  s u f f i c i e n t  a l c o h o l  t o  gave  a  
homogeneous s o l u t i o n .  T h is  s o l u t i o n  was h e a t e d  feen tly  f o r  some 
t im e  on t h e  w a te r  b a th  and  th en  a l lo w e d  t o  s t a n d  o v e r n ig h t .
The sm a ll  amount o f  sodium  c h lo r i d e  w hich  s e p a r a t e d  was f i l t e r e d  
o f f ,  t h e  f i l t r a t e  c o n c e n t r a t e d  by d i s t i l l a t i o n  and  th e n  p o u red  
i n t o  e x c e s s  o f  co ld  w a te r .  The c ru d e  b e n za ld o x im e , w hich was 
p r e c i p i t a t e d /
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p r e c i p i t a t e d  a s  an o i l ,  was s e p a r a t e d  w i th  a  l i t t l e  e t h e r ,  d r i e d  
o v e r  anh yd rous  sodium  s u lp h a te  and  d i s t i l l e d  tw ic e  u n d e r
, o o
r e d u c e d  p r e s s u r e .  B enzaldoxim e was c o l l e c t e d  a t  121-122  u n d e r  
11 m.m. p r e s s u r e  and  gave m .p. 34°-35?
-b e n z a ld o x im e  was p r e p a re d  by t h e  m ethod  o f  D unstan  and 
T ho le  ( P r o a  Chem. S o c . , 1911, 27, 2 3 3 .)  The * - oxime was 
su sp en d ed  i n  c o ld  c o n c e n t r a t e d  h y d r o c h l o r i c  a c i d  and  g a se o u s  
h y d ro g e n jc h lo r id e  p a s s e d  in  to  s a t u r a t i o n  when t h e  oxime d is so lv e d  
The r e s u l t i n g  s o l u t i o n  was po u red  i n t o  e x c e ss  o f  d i l u t e  aqueous 
sodium  c a r b o n a t e  when t h e  (i -oxim e was p r e c i p i t a t e d  a s  a 
vo lum inous w h i te  s o l i d .  I t  was c o l l e c t e d ,  d r i e d  on p o ro u s
o
p l a t e  and  r e c r y s t a l l i s e d  from b e n z in e  m .p. 130.
A c e ty l -  oc -b e n z a ld o x im e .  ( c . f .  H a n tz sc h  B e r . , 1891 , .§4, 37£
Luxmoore T . , 1896, ££,, 1 8 8 .)  -b en z a ld o x im e  ( l  m o l . )  was
t r e a t e d  w i th  e x c e s s  o f  a c e t i c  a n h y d r id e  (4 m o l s . ) i n  t h e  cold*
t h e n  a i l  t h e  oxime h ad  d i s s o l v e d  t h e  m ix tu r e  was p o u re d  i n t o
e x c e s s  o f  aqueous sodium  c a rb o n a te  s o l u t i o n  a n a  w e l l  sh ak en  up*
The c o l o u r l e s s  o i l  w hich  s e p a r a t e d  was e x t r a c t e d  w i th  e t h e r  and
t h e  e x t r a c t  d r i e d  o v e r  anhyd rous  sodium  s u l p h a t e .  The e t h e r
was removed u n d e r  r e d u c e d  p r e s s u r e  and  on c o o l in g  t h e  r e s i d u a l
o i l  in  i c e  i t  p r a c t i c a l l y  a l l  c r y s t a l l i s e d .  I t  was p u r i f i e d  a s
f a r  a s  p o s s i b l e  by f r a c t i o n a l  m e l t in g  and  rem oval o f  t h e  p o r t io n s
0 0
w hich  m e l te d  f i r s t .  U l t im a te ly  a  p r o d u c t  was o b t a i n e d  m .p Ja_/5
A c e ty l -  /%-ben za ld o x im e  was p r e p a r e d  by t h e  m ethod o f  
H a n tz sc h  ( l o o .  c i t . ) f l -b en z a ld o x im e  ( 2 g . ) was t r e a t e d  w i th  t h e  
minimum q u a n t i t y  o f  a c e t i c  a n h y d r id e  ( 2 c . c . ) .  The oxime soon  
d i s s o l v e d  a n a  a f t e r  t h e  s o l u t i o n  had  been  l e f t  f o r  a  m in u te  o r  
two i t  was p o u re d  i n t o  i c e  w a te r  w here  i t  s o l i d i f i e d  a lm o s t  
im m e d ia te ly .  The w h i te  c r y s t a l l i n e  d e r i v a t i v e  was removed 
d r i e d  on p o ro u s  p l a t e  and  r e c r y s t a l l i s e d  from  warm x y le n e ,  
m .p .  5 4 -55 °
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^ k e  A c e ty l  d e r i v a t i v e s  o f  oc •  god /3 -b e n z a ld o x im e  v a r a  
p r e p a r e d  by t h e  m ethods d e s c r ib e d  by H a n tz sc h  *2^, 3V )
and  Luxmoore (Tj '6%^  <»? , /?$ ) ,  The <*- d e r i v a t i v e  v as  p u r i f i e d  a s  
f a r  a s  p o s s i b l e  by f r a c t i o n a l  m e l t in g  and removaj. o f  t h e  f i r s t  
p o r t i o n s  t  o m elt* The ( 3 - d e r i v a t i v e ,  i t  was found , was b e s t  
p u r i f i e d  by  r e c r y s t a l l i s a t i o n  from  warm x y le n e .
m - n i t r o - b e n z a l d o x i a e . m -n i t ro b e n z a ld e h y d e  was p r e p a r e d
by n i t r a t i o n  o f  b e n za ld e h y d e  in  th e  u s u a l  way. The o (-ox im e  
was p r e p a r e d  by t r e a t i n g  an a l c o h o l i c  s o l u t i o n  o f  th e  a ld e h y d e  
(1 m o l.)  w i th  an aqueous s o l u t i o n  o f  f r e e  h y d ro x y lam in e  
( p r e p a r e d  by n e u t r a l i s i n g  a  s o l u t i o n  o f  h y d ro x y lam in e  hydro*  
: c h ^ l o r i d e  (3  mo l a . )  w i th  c o n c e n t r a t e d  sodium  c a r b o n a te  
s o l u t i o n ) .  On warming up and a l lo w in g  t o  c o o l  t h e  oxime 
c r y s t a l l i s e d  o u t  in  lo n g  n e e d l e s .  I t  was r e c r y s t a l l i s e d  from  
b e n ze n e  and  gave  m .p. 1 1 8 °. The /3 -o x im e  was o b ta in e d  by 
d i s s o l v i n g  t h e  c*-oxime in  d ry  c h lo ro fo rm  and s a t u r a t i n g  t h e  
s o l u t i o n  w i th  d ry  h ydrogen  c h lo r i d e ;  t h e  p r e c i p i t a t e d  h y d ro ­
c h l o r i d e  was f i l t e r e d  o f f ,  d r i e d  on po rou s  p l a t e  and t r e a t e d  
w i t h  e x c e s s  o f  2 V. sodium  c a rb o n a te  s o l u t i o n .  The c ru d e
( i  -ox im e  th u s  o b ta in e d  was d r i e d  on po ro u s  p l a t e  and
o
r e c r y s t a l l i s e d  from  b e n ze n e .  m .p .1 2 2  •
o -n ltro -b e n za ld o x im e . The specimen o f  cc-oxime used was 
one rem aining from th e  p rev ious experiments o f  P a t te r s o n  and 
McMillan.TU j3-oxim e was prepared  by the  method d e sc r ib ed
a b o v e /
-  45 -
above fo r  m -n i tro -^ -b e n z a ld o x im e .
p -n itro -benza ldox im e . p -n itro b en za ld eh y d e  was p repared  by 
o x id a tio n  of  p-n itro to lw em e w ith  chromic anhydride in  p resence 
o f  g l a c i a l  a c e t i c  ac id ,  a c e t i c  anhydride and co n cen tra ted  
s u lp h u r ic  ac id ,  and subsequent h y d ro ly s is  o f  th e  n i t r o -
jbenzy lidene  d ia c e ta te  formed
c h 3 c h (o c o c h 3\  c h o
c . f .  T h ie le  and W inter (Annalen 311. 353)* I t  was found best 
to  hyd ro lyse  th e  d ia c e ta te  by b o i l in g  w ith  30# s u lp h u r ic  a c id  
steam d i s t i l l i n g  out the  aldehyde co n tin u o u s ly .  T he o(-oxime 
was p repared  by warming to g e th e r  in  aqueous a lc o h o l ic  s o lu t io n  
p -n itro b en za ld eh y d e  (1 m o l .) ,  hydroxylamine hyd roch lo ride  
(3  m ols .)  and sodium a c e ta te  (3  m o ls .) .  On coo ling  th e  exime 
c r y s t a l l i s e d  o u t.  I t  was c r y s t a l l i s e d  from benzene g iv in g  
need les  m.p. 1 2 8 ° . The ^3-oxime was p repared  in  th e  same way
a s  m -n itro -^3-benzaldoxim e. I t  was r e c r y s t a l l i s e d  by 
d is s o lv in g  i t  in  acetone a t th e  o rd in a ry  tem pera tu re  and adding
o
w ater drop by drop w ith  constant s t i r r i n g  and so ra t  ching«m.p.l8L.
o-bromo-benzaldoxime. o-bromobenzaldehyde was p repared  by 
o x id a tio n  o i o-bromot oluene w ith  chromic anhydride (Brady, 
Cosson and Roper T . ,  1925, 127. 2 4 2 9 ) .  The o - to lu id in e  used 
f o r  the  p re p a ra t io n  o f  th e  o-bromotoluene was f i r s t  p u r i f i e d  
v ia  th e  a c e ty l  d e r iv a t iv e .  Sandmeyer*8 method was mo£ 
u n s u c c e s s fu l /
•  46
u n su c cess fu l  (g iv in g  c h ie f ly  o - c r e s o l ) ,  and f i n a l l y  
G atterm an’s method was used. The y ie ld s  o f  o-bromotoluene 
were very poor -  never more than  3Q£ of th e o ry . The <*- 
and 12>-oximes were a l s o  p repared  by th e  method o f  Brady, Cosson 
and Roper ( l o c . c i t . ) .
m-bromo-benzaldoxime. m-bromobenzaldehyde was prepared  
from m -nitrobenzaldehyde by red u c tio n  w ith  stannous ch lo r id e  
and h y d ro ch lo r ic  a c id  fo llow ed by d ia z o t i s a t i o n  and Sandmeyer's 
r e a c t io n  w ith cuprous bromide as  d esc r ib ed  by Xinhorn and 
Gernsheim (Annalen 284. 1 4 1 ) .  The c*-oxime was p rep ared  by 
tn e  same method as o-bromo- oc -benzaldoxim e. The ^3-oxim e was 
p repared  as fo llo w s; t h e  cx-oxime was d isso lv ed  in  chloroform 
and th e  s o lu t io n  s a tu ra te d  w ith  dry hydrogen ch lo r id e :  th e
p r e c i p i t a t e d  h y d ro ch lo r id e  was f i l t e r e d  o f f ,  d r ie d  and t r e a te d  
w ith  excess o f  2 I .  c a u s t i c  soda s o lu t io n .  Carbonjdioxide was 
then  passed  in to  the  s o lu t io n  to  s a tu r a t io n ,  th e  p r e c i p i t a t e d  
oxime f i l t e r e d  o f f ,  d r ie d  and r e c r y s t a l l i s e d  from benzene, 
m.p. 119 -  120° .
p-bromo-benzaldoxime. p-bromobenzaldehyde was prepared  
from p-bromotoluene by o x id a tio n  w ith  chromyl o h lo r id e  ( c . f .  
Hantzsch 2 . ph .C h ., 13, 519). The p-bromotoluene was prepared  
by th e  method given in  Organic Syntheses 5. 21. The X -  and 
-oximes were p repared  in  the same way as th e  m-bromo- 
benzaldoxim es.
m-chio ro -b  enza1do xim e/
•  47 -
m -c h lo ro -b e n z a ld o x im e . m -c h lo ro b e n z a ld e h y d e  and i t s  
exim es w ere  p r e p a r e d  by m ethods a n a lo g o u s  to  thoBe u s e  f o r  t h e  
p r e p a r a t i o n  o f  m -brom obenzaldehyde and  i t s  ox im es,
p - o h lo r o -b e n z a ld o x im e , T h e  two c h lo ro -b e n z a ld o x im e s  were 
p r e p a r e d  from  p - e h l o r o t o lu e n e  by m ethods s i m i l a r  t o  t h o s e  u s e d  
i n  t h e  o ase  o f  t h e  p -b ro m o -b e n za ld o x im e s .
T he  m -io d o -  and p - io d o -b e n z a ld o x im e s  u se d  w ere  sp ec im en s  
re m a in in g  from  t h e  p r e v io u s  e x p e r im e n ts  o f  P a t t e r s o n  and 
ifcM illan .
p -m e th y l-b e n z a ld o x im e , p -m e th y lb e n z a ld e h y d e  was p r e p a r e d  
by a  G r ig n a rd  r e a c t i o n  b4b ween p - t o l y l  magnesium b rom ide  and  
o r th o f o r m ie  e s t e r  c a r r i e d  o u t  p r e c i s e l y  a s  d e a c r ib e d  f o r  
o -m e th y lb e n z a ld e h y d e  ( p , 4 0 ) .  The two m o d i f i c a t i o n s  o f  t h e
oxime w ere  p r e p a r e d  by t h e  u s u a l  m eth ods ,
T h e  O -m ethyl and ff-m etny l 4b h e r s  o f  m- and p -  n i t r o -  
oC -  and [ 2 -  benxa ld ox im es  w ere  p r e p a r e d  a c c o r d in g  t o  t h e  
m ethods o f  B rady, Bunn and  G o ld s te in  (T . ,  1926, 128 . 2 386 ) ,
-  47 a
cl - O - m e th y l - p -n l t r o b e n z a ld o x im e .  p -n i tro -< * -b e n z a ld o x im e  
( l O g . ) ,  d ry  s i l v e r  o x id e  ( 2 0 g . ) and m e th y l  i o d id e  (40 c . c . )  
w ere  h e a t e d  t o g e t h e r  u n d e r  r e f l u x  f o r  t h i r t y  m in u te s .  About 
50 c . o .  e t h e r  was added , t h e  m ix tu re  f i l t e r e d  and  th e  e th e r  and 
e x c e s s  o f  m e th y l i o d id e  removed i n  a  c u r r e n t  o f  d ry  a i r .  The 
y e l lo w  r e s i d u e  was g round  up w i th  2H. c a u s t i o  so d a  t o  remove 
uncnanged  oxime and  any N - e th e r ,  t h e  m ix tu r e  f i l t e r e d ,  washed 
w i th  w a te r  a n d  d r i e d  on p o ro u s  p l a t e .  Y ie ld  10g. K e c r y s t a l l *
o
: i s a t i o n  from  m eth y l a l c o h o l  gave t h e  p u re  compound m .p . 104.
f i  - 0 - m e th y l» p - n i t r o b e n z a ld o x im e . p - n i t r o -^3- b en za ld o x im e  
( 5 g . ) ,  d ry  s i l v e r  o x id e  ( lO g .)  and  m e th y l  i o d id e  (35  c . c . )  were 
h e a t e d  t o g e t h e r  u n d e r  r e f l u x  f o r  f o r t y  f i v e  m in u te s .  X th e r  was 
t h e n  a a d e d ,  t n e  s o l u t i o n  f i l t e r e d  and t h e  f i l t r a t e  e v a p o ra te d  
i n  a  c u r r e n t  o f  d ry  a i r .  T he  b r i g h t  y e l lo w  s o l i d  o b ta in e d  was 
e x t r a c t e d  w i th  b o i l i n g  p e t ro le u m  e t h e r :  from  th e  e x t r a c t  on 
o o o l in g  t h e r e  c r y s t a l l i s e d  0*9g. o f  t h e  p u re  (3 -0 -m e th y l  e t h e r  
m .p . 71-72°. A b r i g h t  y e l lo w  r e s i d u e  (m .p . 200^203) was l e f t ,  
p re su m ab ly  im pure  N-m ethyl e t h e r .
N -m e th y l - n -n l t r o b e n z a ld o x im e . A s o l u t i o n  in  c h lo ro fo rm  
o f  p - n i t r o - £ *  -b en z a ld o x im e  ( 6 g . ) was s a t u r a t e d  w i th  d ry  hydrogen  
c h l o r i d e ,  t h e  p r e c i p i t a t e d  h y d r o c h lo r id e  f i l t e r e d  o f f ,  d r i e d  on 
p o ro u s  p l a t e  a n d  d i s s o l v e d  i n  2K. c a u s t i c  soda  s o l u t i o n  (200 c .c ]  
T h e  s o l u t i o n  was shaken  w i th  m ethy l s u l p h a t e  ( lO g .)  f o r  a  few 
m in u te s  w i th  c o o l in g  u n d e r  t h e  t a p .  The e t h e r s  formalwere 
f i l t e r e d  o f f ,  washed w i th  a  l i t t l e  w a te r  and  s team  d i s t i l l e d .  
P rom /
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Prom th e  d i s t i l l a t e  a  v e ry  sm a ll  q u a n t i t y  o f  $ -0 -m e th y l  e th e r  
was o b ta in e d  and  th e  c o n te n ts  o f  th e  f l a s k  on c o o lin g  d e p o s i te d  
4g. o f  a lm o s t p u re  ff-m ethy l e th e r .  T h is  was c o l l e c t e d ,  d r i e d ,  
an d  r e c r y s t a l l i s e d  from b e n z in e . m .p. 208°.
c* -O -m e th y l-m -n itro b e n z a ld o x im e . m -n itro -c <  -b en z a ld o x im e  
( lO g .)  was d is s o lv e d  in  m eth y l a lc o h o l ,  a  m etny l a lc o h o l i c  
s o l u t io n  o f  sodium  m eth o x id e  (2 g . sodium ) ad d ed , th e n  m eth y l 
i o d id e  ( l 4 g . ) • T he s o lu t io n  was k e p t  a t  room t e m p e r a t u r e  f o r  
t h r e e  d a y s . V a te r  was th e n  added , th e  y e llo w  p r e c i p i t a t e  
c o l l e c t e d ,  w ashed w ith  w a te r  and  s team  d i s t i l l e d .  Prom th e  
d i s t i l l a t e  t h e  e th e r  c r y s t a l l i s e d  a lm o s t  p u re . I t  was 
r e c r y s t a l l i s e d  from  a  m is tu r e  o f  ben zen e  and  p e tro le u m  e th e r .  
Y ie ld  6* 6g« m .p . 63- 64°
f2 - 0 - » « th y l-m -n l t r o b e n « a ld o x lm . *  H .a . th y l- m - n l t r o b .n a a ld o x l in g . 
c . f .  p r e p a r a t io n  o f  H -m e th y l-p -n itro b e n z a ld o x im e . 10g. o f  
m -n it  rob  e n z a l  doxime g ays l* 4 g . o f  th e  (3 -0 -m e th y l e th e r  ( m .p . 
73-74°) and  8g . o f  th e  ff-m sth y l e th e r  (m .p . 118°-119).
The fo l lo w in g  t r a d e s  a f f o r d  a  com parison  o f  th e  m e l t in g  
p o in t s  o f  t h e  specim ens o f  th e  oxim es and  t h e i r  d e r i v a t i v e s  
exam ined p o l a r i m e t r i c a l l y  w ith  th e  m e l t in g  p o in ts  r e c o rd e d  in  
t h e  l i t  e r a t u r e .
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J-M e th y l* » a » n itro b e n z a ld o x in e .
p •  95* 72
o
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Ho change in  th e  r o t a t i o n  o f  th e  s o l u t io n  was o b se rv e d  
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S o lu t io n  i n  e th y l  t a r t r a t e  p  a
m - n i t r o - 7^  -b e n sa ld o x im e .
In  e th y l  t a r t r a t e  p re p a re d  by R ran k lan d  a n d  A s to n ’s m ethod.
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